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70:>=><5@=>AB8 ?@>B5:0=8O 
E8<8G5A:8E @50:F89. 
$02=>25A85 E8<8G5A:8E 
@50:F89 

�AA;54>20BL 2;8O=85 87<5=5=8O 
:>=F5=B@0F88 25I5AB2, @50:F88 
A@54K 8 B5<?5@0BC@K =0 A<5I5=85 
E8<8G5A:>3> @02=>25A8O 

1. �040G8 =0 @0AG5BK B5?;>2KE MDD5:B>2 E8<8G5A:8E @50:F89 
8 >?@545;5=85 B8?0 @50:F88 (?> B5?;>2><C MDD5:BC: M:7>- 8 
M=4>B5@<8G5A:85). 
2. #@0:B8:>->@85=B8@>20==K5 7040=8O =0 ?@8<5=5=85 
?@8=F8?0 �5-,0B5;L5 4;O =0E>645=8O =0?@02;5=8O A<5I5=8O 
@02=>25A8O E8<8G5A:>9 @50:F88 8 0=0;87 D0:B>@>2, 
2;8ONI8E =0 A<5I5=85 E8<8G5A:>3> @02=>25A8O.  
3. �01>@0B>@=0O @01>B0 «�7CG5=85 2;8O=8O @07;8G=KE 
D0:B>@>2 =0 A<5I5=85 E8<8G5A:>3> @02=>25A8O» 

6 $4;89? 6. �<EC9DEAO9 
E<EF9@O 

�EE?98B64FP 8<EC9DEAO9 E<EF9@O �BAFDB?PA4S D45BF4 CB F9@9 «�<EC9DEAO9 E<EF9@O» 

6.1 �8A?5@A=K5 A8AB5<K 8 
D0:B>@K 8E CAB>9G82>AB8 

$07;8G0BL 8AB8==K5 @0AB2>@K, 
:>;;>84=K5 @0AB2>@K 8 
3@C1>48A?5@A=K5 A8AB5<K =0 
>A=>25 E8<8G5A:>3> M:A?5@8<5=B0 

1. �040G8 =0 ?@83>B>2;5=85 @0AB2>@>2. 
2. #@0:B8:>->@85=B8@>20==K5 @0AG5B=K5 7040=8O =0 
48A?5@A=K5 A8AB5<K, 8A?>;L7C5<K5 2 1KB>2>9 8 
?@>872>4AB25==>9 45OB5;L=>AB8 G5;>25:0. 

6.2 �AA;54>20=85 A2>9AB2 
48A?5@A=KE A8AB5< 

�AA;54>20BL D878:>-E8<8G5A:85 
A2>9AB20 @07;8G=KE 284>2 
48A?5@A=KE A8AB5<  

�01>@0B>@=0O @01>B0 (=0 2K1>@): 
– #@83>B>2;5=85 @0AB2>@>2; 
– �AA;54>20=85 48A?5@A=KE A8AB5<. 

7 $4;89? 7. �4K9EF69AAO9 
D94>J<< B5A4DG:9A<S 
BD74A<K9E><I < 
A9BD74A<K9E><I 69M9EF6 

�EE?98B64FP E6B=EF64 
BD74A<K9E><I < A9BD74A<K9E><I 
69M9EF6 E <ECB?P;B64A<9@ 
>4K9EF69AAOI D94>J<= 
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№  B8G?P / $4;89? / &9@4 $9;G?PF4F B5GK9A<S &<CO BJ9ABKAOI @9DBCD<SF<= 

7.1 "1=0@C65=85 =5>@30=8G5A:8E 
:0B8>=>2 8 0=8>=>2 

�AA;54>20BL :0G5AB25==K5 @50:F88 
=5>@30=8G5A:8E 25I5AB2 

1. �01>@0B>@=0O @01>B0 (=0 2K1>@): 
– �=0;8B8G5A:85 @50:F88 :0B8>=>2 I–VI 3@C??; 
– �=0;8B8G5A:85 @50:F88 0=8>=>2. 
2. #@0:B8G5A:85 7040=8O =0 A>AB02;5=85 C@02=5=89 @50:F89 
>1=0@C65=8O :0B8>=>2 I–VI 3@C?? 8 0=8>=>2, 2 B.G. 2 
<>;5:C;O@=>9 8 8>==>9 D>@<0E. 

7.2 "1=0@C65=85 >@30=8G5A:8E 
25I5AB2 >B45;L=KE :;0AA>2 A 
8A?>;L7>20=85< :0G5AB25==KE 
@50:F89 

�AA;54>20BL :0G5AB25==K5 @50:F88 
>@30=8G5A:8E A>548=5=89 
>B45;L=KE :;0AA>2 

1. �01>@0B>@=0O @01>B0 (=0 2K1>@): 
– �0G5AB25==K5 @50:F88 =0 >B45;L=K5 :;0AAK >@30=8G5A:8E 
25I5AB2; 
– �0G5AB25==K9 0=0;87 >@30=8G5A:8E A>548=5=89 ?> 
DC=:F8>=0;L=K< 3@C??0<. 
2. #@0:B8G5A:85 7040=8O =0 A>AB02;5=85 :0G5AB25==KE 
@50:F89 >1=0@C65=8O >@30=8G5A:8E A>548=5=89 

II #DBH9EE<BA4?PAB-BD<9AF<DB64AAB9 EB89D:4A<9 (EB89D:4A<9 CD<>?48AB7B @B8G?S) 
8 $4;89? 8.  

)<@<S 6 5OFG < 
CDB<;6B8EF69AAB= 
89SF9?PABEF< K9?B69>4 

"J9A<64FP CBE?98EF6<S 5OFB6B= 
< CDB<;6B8EF69AAB= 89SF9?PABEF< 
K9?B69>4 E CB;<J<= 
Q>B?B7<K9E>B= 59;BC4EABEF<  

�4M<F4 >9=E4 (E GK9FB@ 5G8GM9= CDBH9EE<BA4?PAB= 
89SF9?PABEF<)  

 )8<8O 2 1KBC 8 
?@>872>4AB25==>9 
45OB5;L=>AB8 G5;>25:0 
 

"F5=820BL ?>A;54AB28O 1KB>2>9 8 
?@>872>4AB25==>9 45OB5;L=>AB8 
G5;>25:0 A ?>78F89 M:>;>38G5A:>9 
157>?0A=>AB8 

�59A (A CG5B>< 1C4CI59 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8) 
�>7<>6=K5 B5<K :59A>2: 
1. #>B5?;5=85 :;8<0B0 8 2KA2>1>645=85 307>2KE 384@0B>2 A> 
4=0 >:50=0. 
2. �C4CI85 <0B5@80;K 4;O 0280-, <0H8=>- 8 ?@81>@>AB@>5=8O. 
3. !>2K5 <0B5@80;K 4;O A>;=5G=KE 10B0@59. 
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№  B8G?P / $4;89? / &9@4 $9;G?PF4F B5GK9A<S &<CO BJ9ABKAOI @9DBCD<SF<= 

4. �5:0@AB20 =0 >A=>25 @0AB8B5;L=KE ?@5?0@0B>2 

9.1 $4;89? 9.1. �EE?98B64A<9 < 
I<@<K9E><= 4A4?<; B5N9>FB6 
5<BEH9DO 

�AF9DCD9F<DB64FP I<@<K9E><9 
CDBJ9EEO < S6?9A<S 6 5<BEH9D9 

�4M<F4 GK95AB-<EE?98B64F9?PE>B7B CDB9>F4 (E GK9FB@ 
5G8GM9= CDBH9EE<BA4?PAB= 89SF9?PABEF<) 

9.1.1 "A=>2K ;01>@0B>@=>9 
?@0:B8:8 2 ?@>D5AA8>=0;L=KE 
;01>@0B>@8OE 

�K?>;=OBL ?>;=K9 F8:; 
M:A?5@8<5=B0;L=>3> 8AA;54>20=8O A 
A>1;N45=85< ?@028; 157>?0A=>3> 
>1@0I5=8O A 25I5AB20<8 8 
;01>@0B>@=K< >1>@C4>20=85< 

1. �01>@0B>@=0O @01>B0 «"A=>2K ;01>@0B>@=>9 ?@0:B8:8». 
2. &8?>2K5 @0AG5BK ?> B5<0B8:5 M:A?5@8<5=B0. 
3. �040G8 =0 2KG8A;5=85 A@54=53> 7=0G5=8O 
M:A?5@8<5=B0;L=KE 40==KE, ?>3@5H=>AB8. 
4. #@54AB02;5=85 @57C;LB0B>2 M:A?5@8<5=B0 2 @07;8G=>9 
D>@<5 (B01;8F0, 3@0D8:, >BG5B, 4>:;04, ?@575=B0F8O).  

9.1.2 )8<8G5A:89 0=0;87 ?@>1 2>4K �AA;54>20BL E8<8G5A:89 A>AB02 
?@>1 2>4K 

1. &5AB «%2>9AB20 8 A>AB02 2>4K». 
2. �040=85 «)8<8G5A:89 A>AB02 2>4K, B8? 2>4K 8 A?>A>1K 55 
?@8<5=5=8O» (A 8A?>;L7>20=85< =>@<0B82=KE 4>:C<5=B>2). 
3. #@0:B8:>->@85=B8@>20==K5 B5>@5B8G5A:85 7040=8O =0 
A>AB02 2>4K 8 A?>A>1K 2K@065=8O :>=F5=B@0F89 8 ?5@5AG5B 
:>=F5=B@0F89 (A 8A?>;L7>20=85< =>@<0B82=KE 4>:C<5=B>2). 
4. �01>@0B>@=0O @01>B0 =0 2K1>@: 
– "G8AB:0 2>4K >B 703@O7=5=89; 
– "?@545;5=85 @! 2>4K 8 55 :8A;>B=>AB8;  
– "?@545;5=85 65AB:>AB8 2>4K 8 A?>A>1K 55 CAB@0=5=8O 
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№  B8G?P / $4;89? / &9@4 $9;G?PF4F B5GK9A<S &<CO BJ9ABKAOI @9DBCD<SF<= 

9.1.3 )8<8G5A:89 :>=B@>;L 
:0G5AB20 ?@>4C:B>2 ?8B0=8O 

�AA;54>20BL E8<8G5A:89 A>AB02 
?@>4C:B>2 ?8B0=8O 

1. &5AB «"@30=8G5A:85 8 =5>@30=8G5A:85 25I5AB20, 2E>4OI85 
2 A>AB02 ?@>4C:B>2 ?8B0=8O». 
2. #@0:B8:>->@85=B8@>20==K5 7040=8O ?> :C;8=0@=>9 
B5<0B8:5. 
3. �01>@0B>@=0O @01>B0 (=0 2K1>@): 
– "1=0@C65=85 =8B@0B>2 2 ?@>4C:B0E ?8B0=8O; 
– �AA;54>20=85 ?@>4C:B>2 ?8B0=8O =0 =0;8G85 C3;52>4>2 
(<C:0, B2>@>3, <>;>:>, 9>3C@B) =0 =0;8G85 C3;52>4>2 (:@0E<0;, 
3;N:>70, A0E0@>70) 

9.1.4 )8<8G5A:89 0=0;87 ?@>1 
?>G2K 

�AA;54>20BL E8<8G5A:89 A>AB02 
?@>1 ?>G2K 

1. &5AB ?> B5<5 «)8<8G5A:89 A>AB02 =5>@30=8G5A:8E 8 
>@30=8G5A:8E C4>1@5=89». 
2. �040=85 «�708<>A2O7L A>AB020 ?>G2K, B8? ?>G2K 8 55 
=07=0G5=8O». 
3. �01>@0B>@=0O @01>B0 (=0 2K1>@): 
– "1=0@C65=85 =5>@30=8G5A:8E ?@8<5A59 2 ?@>10E ?>G2K; 
– "?@545;5=85 @! 2>4=>9  
2KBO6:8 ?>G2K, 55 :8A;>B=>AB8 8 I5;>G=>AB8 

9.1.5 �AA;54>20=85 >1J5:B>2 
18>AD5@K 

�AA;54>20BL E8<8G5A:89 A>AB02 
>1J5:B>2 18>AD5@K =0 ?@8<5@5 
?@>4C:B>2 ?8B0=8O, 2>4K 8 ?>G2K 

'G51=>-8AA;54>20B5;LA:89 ?@>5:B 2 >1;0AB8 8AA;54>20=8O 
>1J5:B>2 18>AD5@K.  
�>7<>6=K5 B5<K ?@>5:B>2: 
1. �AA;54>20=85 A>AB020 <8=5@0;L=>9 2>4K 8 @5:><5=40F88 
?> 55 8A?>;L7>20=8N. 
2. �AA;54>20=85 @07@CH0NI53> 459AB28O ?@8@>4=>9 2>4K =0 
AB@>8B5;L=K5 <0B5@80;K. 
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№  B8G?P / $4;89? / &9@4 $9;G?PF4F B5GK9A<S &<CO BJ9ABKAOI @9DBCD<SF<= 

3. %>AB02;5=85 ?@>5:B0 F25B=8:0/>3>@>40/A040 2 7028A8<>AB8 
>B A>AB020 ?@>0=0;878@>20==KE ?>G2. 
4. %>AB02;5=85 A10;0=A8@>20==>3> <5=N =0 45=L (=545;N) 2 
7028A8<>AB8 >B A>45@60=8O E8<8G5A:8E <0:@> 8 
<8:@>M;5<5=B>2 2 ?@>4C:B0E ?8B0=8O. 
5. �AA;54>20=85 :0G5AB20 ?8BL52>9 2>4K. 
6. �AA;54>20=85 ?@>1 2>4>?@>2>4=>9 2>4K =0 ?@54<5B 
CAB@0=5=8O 65AB:>AB8. 
7. 'AB@0=5=85 65AB:>AB8 2>4K 2 A5;LA:>E>7O9AB25==>9 
45OB5;L=>AB8 

9.2 $4;89? 9.2. �EE?98B64A<9 < 
I<@<K9E><= 4A4?<; B5N9>FB6 
F9IABEH9DO 

�AF9DCD9F<DB64FP I<@<K9E><9 
CDBJ9EEO < S6?9A<S 6 F9IABEH9D9 

'K95AB-<EE?98B64F9?PE><= CDB9>F (E GK9FB@ 5G8GM9= 
CDBH9EE<BA4?PAB= 89SF9?PABEF<) 

9.2.1 "A=>2K ;01>@0B>@=>9 
?@0:B8:8 2 ?@>D5AA8>=0;L=KE 
;01>@0B>@8OE 

�K?>;=OBL ?>;=K9 F8:; 
M:A?5@8<5=B0;L=>3> 8AA;54>20=8O A 
A>1;N45=85< ?@028; 157>?0A=>3> 
>1@0I5=8O A 25I5AB20<8 8 
;01>@0B>@=K< >1>@C4>20=85< 

1. �01>@0B>@=0O @01>B0 «"A=>2K ;01>@0B>@=>9 ?@0:B8:8». 
2. &8?>2K5 @0AG5BK ?> B5<0B8:5 M:A?5@8<5=B0. 
3. �040G8 =0 2KG8A;5=85 A@54=53> 7=0G5=8O 
M:A?5@8<5=B0;L=KE 40==KE, ?>3@5H=>AB8. 
4. #@54AB02;5=85 @57C;LB0B>2 M:A?5@8<5=B0 2 @07;8G=>9 
D>@<5 (B01;8F0, 3@0D8:, >BG5B, 4>:;04, ?@575=B0F8O).  
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№  B8G?P / $4;89? / &9@4 $9;G?PF4F B5GK9A<S &<CO BJ9ABKAOI @9DBCD<SF<= 

9.2.2 )8<8G5A:89 0=0;87 ?@>1 
B5E=8G5A:>9 2>4K 

�AA;54>20BL E8<8G5A:89 A>AB02 
?@>1 B5E=8G5A:>9 2>4K 

1. �040G8 =0 >?@545;5=85 <5B0;;>2, =5>@30=8G5A:8E 0=8>=>2 8 
>@30=8G5A:8E 25I5AB2 2 B5E=8G5A:>9 2>45 @07=>3> =07=0G5=8O. 
2. #@0:B8:>->@85=B8@>20==K5 B5>@5B8G5A:85 7040=8O =0 
A>AB02 2>4K 8 A?>A>1K 2K@065=8O :>=F5=B@0F89 8 ?5@5AG5B 
:>=F5=B@0F89 (A 8A?>;L7>20=85< =>@<0B82=KE 4>:C<5=B>2). 
3. �040=85 «)8<8G5A:89 A>AB02 B5E=8G5A:>9 2>4K, B8? 2>4K 8 
A?>A>1K 55 ?@8<5=5=8O» (A 8A?>;L7>20=85< =>@<0B82=KE 
4>:C<5=B>2). 
4. �01>@0B>@=0O @01>B0 (=0 2K1>@): 
– "?@545;5=85 E;>@84>2 <5B>4>< B8B@>20=8O 2 B5E=8G5A:>9 
2>45; 
– "?@545;5=85 65AB:>AB8 B5E=8G5A:>9 2>4K <5B>4>< 
B8B@>20=8O 

9.2.3 )8<8G5A:89 :>=B@>;L 
:0G5AB20 2>74CE0 

�AA;54>20BL A>45@60=85 
C3;5:8A;>3> 3070 2 2>74CE5 

1. &5AB ?> B5<5 «)8<8G5A:89 A>AB02 0B<>AD5@=>3> 2>74CE0 8 
2>74CE0 @01>G59 7>=K». 
2. #@0:B8:>->@85=B8@>20==K5 7040=8O =0 E8<8G5A:89 0=0;87 
A>AB020 2>74CE0. 
3. �01>@0B>@=0O @01>B0 «"?@545;5=85 A>45@60=8O 
C3;5:8A;>3> 3070 2 2>74CE5 
?><5I5=8O M:A?@5AA-<5B>4><» 
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№  B8G?P / $4;89? / &9@4 $9;G?PF4F B5GK9A<S &<CO BJ9ABKAOI @9DBCD<SF<= 

9.2.4 )8<8G5A:89 0=0;87 ?@>1 
<0B5@80;>2 AB@>8B5;L=>-
@5AB02@0F8>==>9 45OB5;L=>AB8 
8 48709=0 

�AA;54>20BL ?@>1K <0B5@80;>2 
AB@>8B5;L=>-@5AB02@0F8>==>9 
45OB5;L=>AB8 8 48709=0 

1. #@0:B8:>->@85=B8@>20==K5 7040=8O ?> E8<8G5A:><C 
0=0;87C ?@>1 <0B5@80;>2 AB@>8B5;L=>-@5AB02@0F8>==>9 
45OB5;L=>AB8 8 48709=0. 
2. �01>@0B>@=0O @01>B0 (=0 2K1>@): 
– �73>B>2;5=85 :@0A>: (?>41>@ ?83<5=B>2 8 A2O7K20NI8E 
25I5AB2); 
– �AA;54>20=85 A2>9AB2 2O6CI8E 25I5AB2 =0 ?@8<5@5 38?A0 

9.2.5 �AA;54>20=85 >1J5:B>2 
B5E=>AD5@K 

�AA;54>20BL E8<8G5A:89 A>AB02 
>1J5:B>2 B5E=>AD5@K =0 ?@8<5@5 
B5E=8G5A:>9 2>4K 8 <0B5@80;>2 
AB@>8B5;L=>-@5AB02@0F8>==>9 
45OB5;L=>AB8 8 48709=0 

'G51=>-8AA;54>20B5;LA:89 ?@>5:B 2 >1;0AB8 8AA;54>20=8O 
>1J5:B>2 B5E=>AD5@K.  
�>7<>6=K5 B5<K ?@>5:B>2: 
1. �>=B@>;L :0G5AB20 B5E=8G5A:>9 2>4K @07=KE 284>2 2 
A>>B25BAB288 A <5B>48:0<8 ?> �"%&. 
2. %>740=85 45:>@0B82=>9 HBC:0BC@:8. 
3. #83<5=BK 2 8745;8OE 87 AB5:;0. 
4. �AA;54>20=85 @07@CH0NI53> 459AB28O 2>4K =0 
AB@>8B5;L=K5 <0B5@80;K. 
5. "F5=:0 A>AB>O=8O 2>74CE0 @01>G59 7>=K A?5F80;8AB0 
(B5E=>;>30, AB@>8B5;O 8 B.?., A CG5B>< >1;0AB8 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8) 2 A>>B25BAB288 A 
=>@<0B82=K<8 4>:C<5=B0<8 
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2. "J9ABKAO9 ED98EF64 CB 8<EJ<C?<A9 «)<@<S» 
2.1. "J9ABKAO9 ED98EF64 F9>GM97B >BAFDB?S CB 8<EJ<C?<A9 «)<@<S» 
&5:CI89 :>=B@>;L @57C;LB0B>2 >1CG5=8O <>6=> >ACI5AB2;OBL @07;8G=K<8 

<5B>40<8 8 A ?><>ILN @07;8G=KE >F5=>G=KE A@54AB2. #> 48AF8?;8=5 «)8<8O» 2 
:0G5AB25 A@54AB2 B5:CI53> :>=B@>;O ?@8<5=ONBAO 2>?@>AK 4;O >@30=870F88 CAB=>3> 8 
?8AL<5==>3> >?@>A0, A8AB5<K 7040=89 2 B5AB>2>9 D>@<5, 7040G8 8 C?@06=5=8O, ?@0:B8:>-
>@85=B8@>20==K5 7040=8O (B5>@5B8G5A:85, @0AG5B=K5, A8BC0F8>==K5), ;01>@0B>@=K5 
@01>BK 8 4@C385 >F5=>G=K5 <5@>?@8OB8O. !865 ?@82545< ?@8<5@K =5:>B>@KE 87 =8E. 

2.1.1. %<EF9@O ;484A<= 6 F9EFB6B= HBD@9 
%8AB5<0 7040=89 2 B5AB>2>9 D>@<5 – MB> A>45@60B5;L=0O A8AB5<0, >E20BK20NI0O 

2708<>A2O70==K5 M;5<5=BK 7=0=89. � >B;8G85 >B B5AB>2, 2 A8AB5<0E 7040=89 25@>OB=>ABL 
?@028;L=>3> >B25B0 =0 ?>A;54CNI55 7040=85 <>65B 7028A5BL >B 25@>OB=>AB8 ?@028;L=>3> 
>B25B0 =0 ?@54K4CI85 7040=8O.  

�;O B>3> GB>1K =0 >4=>< A>45@60B5;L=>< <0B5@80;5 <>6=> 1K;> A>AB028BL 
=5A:>;L:> 20@80=B>2 B5AB0, :>=AB@C8@CNB 107C 7040=89 2 B5AB>2>9 D>@<5. �A;8 5ABL 
:><?LNB5@=K5 ?@>3@0<<K 35=5@0F88 B5AB>2, B> 2 ?@>3@0<<C A>740=8O B5AB0 22>48BAO 
1070, 2:;NG0NI0O 2 A51O ?0@0;;5;L=K5 ?> A>45@60=8N 8 B@C4=>AB8 20@80=BK >4=>3> 8 
B>3> 65 7040=8O. -B> >7=0G05B, GB> ?@>25@:0 7=0=8O ?@87=0:>2, A2>9AB2, A>AB020, DC=:F89 
>4=>B8?=KE >1J5:B>2 <>65B 1KBL >@30=87>20=0 =0 1075 >4=>3> 8 B>3> 65 7040=8O, 
<5=ONI53> 2 A2>5< B5:AB5 B>;L:> =0720=85 MB8E >1J5:B>2. -B8 7040=8O =07K20NB 
D0A5B=K<8, B.5. 8<5NI8<8 ?5@5<5==K5 M;5<5=BK. 

#@82545< ?@8<5@ A8AB5<K 7040=89 2 B5AB>2>9 D>@<5, 2:;NG0NI59 D0A5B=K5 
7040=8O (D0A5BK 2 7040=88 70:;NG5=K 2 D83C@=K5 A:>1:8). 

!0720=85 B5<K &5<0 1.1 «%B@>5=85 0B><>2 E8<8G5A:8E M;5<5=B>2 8 
?@8@>40 E8<8G5A:>9 A2O78» 

$57C;LB0B >1CG5=8O %>AB02;OBL E8<8G5A:85 D>@<C;K A>548=5=89 2 
A>>B25BAB288 A> AB5?5=LN >:8A;5=8O E8<8G5A:8E 
M;5<5=B>2, 8AE>4O 87 20;5=B=>AB8 8 
M;5:B@>>B@8F0B5;L=>AB8 

"1I85 :><?5B5=F88 "� 01 

 

 

�O59D<F9 B8<A CD46<?PAO= BF69F: 
1. �B><K C 8 Si 8<5NB >48=0:>2>5 G8A;>: 
�) =59B@>=>2 2 O4@5 
�) M=5@35B8G5A:8E C@>2=59 

�) M;5:B@>=>2 =0 2=5H=5< M=5@35B8G5A:>< C@>2=5 
�) M;5:B@>=>2 
2. � @O4C E8<8G5A:8E M;5<5=B>2 Li–Be–B–C <5B0;;8G5A:85 A2>9AB20: 
�) CA8;820NBAO 
�) >A;01520NB 
�) =5 <5=ONBAO 
�) 87<5=ONBAO ?5@8>48G5A:8 
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3. � s-M;5<5=B0< >B=>A8BAO: 
�) � 

�) S 

�) Fe 
�) Br 
4. #CB5< A>548=5=8O 0B><>2 ?>4 =><5@>< 11 8 17 >1@07C5BAO 25I5AB2> A 

E8<8G5A:>9 A2O7LN: 
�) 8>==>9 
�) :>20;5=B=>9 ?>;O@=>9 

�) :>20;5=B=>9 =5?>;O@=>9 

�) <5B0;;8G5A:>9 

5. {:>;8G5AB2> M;5:B@>=>2 2 0B><5; :>;8G5AB2> M=5@35B8G5A:8E C@>2=59; :>;8G5AB2> 
M;5:B@>=>2 =0 ?>A;54=5< M=5@35B8G5A:>< C@>2=5; :>;8G5AB2> ?@>B>=>2 2 O4@5 0B><0} 
A>>B25BAB2C5B 

�) =><5@C ?5@8>40 
�) =><5@C 3@C??K 

�) ?>@O4:>2><C =><5@C 
6.{E;>@84C 10@8O, 0;<07C, 0<<80:C, A5@=>9 :8A;>B5}A>>B25BAB2C5B 
�) 8>==0O E8<8G5A:0O A2O7L 
�) :>20;5=B=0O ?>;O@=0O E8<8G5A:0O A2O7L 
�) :>20;5=B=0O =5?>;O@=0O E8<8G5A:0O A2O7L 
7. {A2O7L, >1@07>20==0O 70 AG5B >1@07>20=8O >1I8E M;5:B@>==KE ?0@; A2O7L, 

>1@07>20==0O 70 AG5B >1>1I5AB2;5=8O 20;5=B=KE M;5:B@>=>2; A2O7L, >1@07>20==0O 70 AG5B 
M;5:B@>AB0B8G5A:8E A8; ?@8BO65=8O} =07K205BAO 

�) 8>==>9 
�) <5B0;;8G5A:>9 

�) :>20;5=B=>9 

8. {2 ?>@O4:5 2>7@0AB0=8O <5B0;;8G5A:8E A2>9AB2; 2 ?>@O4:5 C1K20=8O @048CA0 
0B><>2; 2 ?>@O4:5 2>7@0AB0=8O :8A;>B=KE A2>9AB2 ;5BCG8E 2>4>@>4=KE 
A>548=5=89}M;5<5=BK @0A?>;>65=K 2 @O4C  

�) �, %0, Sc 
�) Al, Mg, Na 
�) F, Cl, I 
9. �0:>5 87 AC645=89 25@=> 4;O M;5<5=B>2 {V� 3@C??K , IV� 3@C??K, I� 3@C??K}  
�) >1I0O D>@<C;0 ;5BCG53> 2>4>@>4=>3> A>548=5=8O RH4 
�) =5 >1@07CNB ;5BCG8E 2>4>@>4=KE A>548=5=89 

�) 4> 7025@H5=8O M=5@35B8G5A:>3> C@>2=O =5 E20B05B B@ёE M;5:B@>=>2 
10. %@548 25I5AB2, C:070==KE 2 @O4C {NH3, O2, HCl, SO2; CaO, HNO3, Cl2, CO2; 

H2SO4, HI, CuCl2, CH4, NH3}:>;8G5AB2> A>548=5=89 A :>20;5=B=>9 ?>;O@=>9 A2O7LN 
@02=> 

�) B@5< 

�) 42C< 

�) G5BK@5< 

11. )8<8G5A:0O A2O7L 2 <>;5:C;0E {>7>=0 8 E;>@840 :0;LF8O; A5@=>9 :8A;>BK 8 
E;>@840 0<<>=8O; A5@=>9 :8A;>BK 8 >7>=0} A>>B25BAB25==> 
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�) :>20;5=B=0O ?>;O@=0O 8 8>==0O 
�) :>20;5=B=0O ?>;O@=0O 8 :>20;5=B=0O =5?>;O@=0O  
�) :>20;5=B=0O =5?>;O@=0O 8 8>==0O 
�0: 284=> 87 ?@82545==>3> ?@8<5@0, :064>5 D0A5B=>5 7040=85 <>65B 1KBL 

?@5>1@07>20=> 2 =5A:>;L:> @07;8G=KE 20@80=B>2 >4=>3> 7040=8O B5AB>2>9 A8AB5<K. #@8 
>@30=870F88 02B><0B878@>20==>3> B5:CI53> :>=B@>;O ?>O2;O5BAO 2>7<>6=>ABL 35=5@0F88 
1>;LH>3> :>;8G5AB20 20@80=B>2 B5AB0, ?@8 MB>< 7040=8O, ?>;CG5==K5 87 D0A5B0, 1C4CB 
?0@0;;5;L=K ?> A>45@60=8N 8 B@C4=>AB8. 

2.1.2. #D4>F<K9E><9 ;484A<S < ;484K< 

#@0:B8G5A:85 7040=8O 8 7040G8, G0AB> 8A?>;L7C5<K5 2 :0G5AB25 4840:B8G5A:8E 
A@54AB2 2 5AB5AB25==>=0CG=KE 48AF8?;8=0E, B0:65 <>3CB 1KBL D0A5B=K<8. �>7<>6=> 
?@8<5=5=85 7040G A 20@80=B0<8 >B25B0 4;O C4>1AB20 >@30=870F88 02B><0B878@>20==>3> 
:>=B@>;O.  

#@0:B8G5A:85 7040=8O 8 7040G8 ?@54AB02;5=K 2 @0745;0E: 
1. "EAB6O EFDB9A<S 69M9EF64 – 7040G8 =0 A>AB02;5=85 E8<8G5A:8E D>@<C; 

42CE0B><=KE A>548=5=89 (>:A84>2, AC;LD84>2, 384@84>2 8 B.?.). 
2. )<@<K9E><9 D94>J<<   
2.1. �040G8 =0 A>AB02;5=85 C@02=5=89 @50:F89: A>548=5=8O, 70<5I5=8O, @07;>65=8O, 

>1<5=0 8 @50:F89 A CG0AB85< :><?;5:A=KE A>548=5=89 (=0 ?@8<5@5 384@>:A>:><?;5:A>2 
0;N<8=8O 8 F8=:0); >:8A;8B5;L=>-2>AAB0=>28B5;L=KE @50:F89 A 8A?>;L7>20=85< <5B>40 
M;5:B@>==>3> 10;0=A0; A CG0AB85< :><?;5:A=KE A>548=5=89 (=0 ?@8<5@5 
384@>:A>:><?;5:A>2 F8=:0 8 0;N<8=8O).  

2.2. �040G8 =0 @0AG5B :>;8G5AB25==KE E0@0:B5@8AB8: ?@>4C:B0 @50:F88 A>548=5=8O; 
<0AA>2>9 8;8 >1J5<=>9 4>;8 2KE>40 ?@>4C:B0 @50:F88 A>548=5=8O >B B5>@5B8G5A:8 
2>7<>6=>3>; >1J5<=KE >B=>H5=89 307>2; :>;8G5AB25==KE E0@0:B5@8AB8: 8AE>4=KE 
25I5AB2 8 ?@>4C:B>2 @50:F88; <0AAK (>1J5<, :>;8G5AB2> 25I5AB20) ?@>4C:B0 @50:F88, 
5A;8 >4=> 87 25I5AB2 40=> 2 2845 @0AB2>@0 A >?@545;5==>9 <0AA>2>9 4>;59 @0AB2>@5==>3> 
25I5AB20.  

2.3. �040=8O =0 A>AB02;5=85 <>;5:C;O@=KE 8 8>==KE @50:F89 A CG0AB85< >:A84>2, 
:8A;>B, >A=>20=89 8 A>;59, 8>==KE @50:F89 384@>;870 A>;59, CAB0=>2;5=85 87<5=5=8O 
:8A;>B=>AB8 A@54K. 

3. %FDB9A<9 < E6B=EF64 A9BD74A<K9E><I 69M9EF6  
3.1 �040G8 =0 @0AG5B <0AA>2>9 4>;8 (<0AAK) E8<8G5A:>3> M;5<5=B0 (A>548=5=8O) 2 

<>;5:C;5 (A<5A8).  
3.2. #@0:B8G5A:85 7040=8O ?> :;0AA8D8:0F88, =><5=:;0BC@5 8 E8<8G5A:8< 

D>@<C;0< =5>@30=8G5A:8E 25I5AB2 @07;8G=KE :;0AA>2.  
3.3. #@0:B8G5A:85 7040=8O =0 >?@545;5=85 E8<8G5A:>9 0:B82=>AB8 25I5AB2 2 

7028A8<>AB8 2840 E8<8G5A:>9 A2O78 8 B8?0 :@8AB0;;8G5A:>9 @5H5B:8.  
3.4. �040=8O =0 A>AB02;5=85 C@02=5=89 E8<8G5A:8E @50:F89 A CG0AB85< ?@>ABKE 8 

A;>6=KE =5>@30=8G5A:8E 25I5AB2: >:A84>2 <5B0;;>2, =5<5B0;;>2 8 0<D>B5@=KE 
M;5<5=B>2; =5>@30=8G5A:8E :8A;>B, >A=>20=89 8 0<D>B5@=KE 384@>:A84>2, 
=5>@30=8G5A:8E A>;59, E0@0:B5@87CNI8E 8E A2>9AB20 8 A?>A>1K ?>;CG5=8O. 

4. %FDB9A<9 < E6B=EF64 BD74A<K9E><I 69M9EF6 

4.1. �040=8O =0 A>AB02;5=85 =0720=89 >@30=8G5A:8E A>548=5=89 ?> B@8280;L=>9 8;8 
<564C=0@>4=>9 A8AB5<0B8G5A:>9 =><5=:;0BC@5;  
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4.2. �040=8O =0 A>AB02;5=85 ?>;=KE 8 A>:@0I5==KE AB@C:BC@=KE D>@<C; 
>@30=8G5A:8E 25I5AB2 >B45;L=KE :;0AA>2.  

4.3. �040G8 =0 >?@545;5=85 ?@>AB59H59 D>@<C;K >@30=8G5A:>9 <>;5:C;K, 8AE>4O 87 
M;5<5=B=>3> A>AB020 (2 %).  

4.5. �040=8O =0 A>AB02;5=85 C@02=5=89 E8<8G5A:8E @50:F89 A CG0AB85< 
>@30=8G5A:8E 25I5AB2 =0 >A=>20=88 8E A>AB020 8 AB@>5=8O.  

4.6. �040=8O =0 A>AB02;5=85 C@02=5=89 E8<8G5A:8E @50:F89, 8;;NAB@8@CNI8E 
E8<8G5A:85 A2>9AB20 A CG5B>< <5E0=87<>2 ?@>B5:0=8O 40==KE @50:F89 8 35=5B8G5A:>9 
A2O78 >@30=8G5A:8E 25I5AB2 @07=KE :;0AA>2.  

4.7. $0AG5B=K5 7040G8 ?> C@02=5=8O< @50:F89 A CG0AB85< >@30=8G5A:8E 25I5AB2. 
5. �<A9F<K9E><9 < F9D@B8<A4@<K9E><9 ;4>BAB@9DABEF< CDBF9>4A<S 

I<@<K9E><I D94>J<=  
5.1 #@0:B8G5A:85 7040=8O =0 >F5=:C 87<5=5=8O A:>@>AB8 E8<8G5A:>9 @50:F88 8 

=0?@02;5=8O A<5I5=8O @02=>25A8O A 8A?>;L7>20=85< ?@8=F8?0 �5-,0B5;L5.  
5.2 �040G8 =0 @0AG5BK B5?;>2KE MDD5:B>2 E8<8G5A:8E @50:F89 8 >?@545;5=85 B8?0 

@50:F88 (?> B5?;>2><C MDD5:BC: M:7>- 8 M=4>B5@<8G5A:85). 
6. �<EC9DEAO9 E<EF9@O  
6.1. �040G8 =0 ?@83>B>2;5=85 @0AB2>@>2. 
7. �4K9EF69AAO9 D94>J<< B5A4DG:9A<S BD74A<K9E><I < A9BD74A<K9E><I 

69M9EF6  
7.1. #@0:B8G5A:85 7040=8O =0 A>AB02;5=85 C@02=5=89 @50:F89 >1=0@C65=8O :0B8>=>2 

I–VI 3@C?? 8 0=8>=>2, 2 B.G. 2 <>;5:C;O@=>9 8 8>==>9 D>@<0E.  
7.2. #@0:B8G5A:85 7040=8O =0 A>AB02;5=85 :0G5AB25==KE @50:F89 >1=0@C65=8O 

>@30=8G5A:8E A>548=5=89. 
9.1. �EE?98B64A<9 < I<@<K9E><= 4A4?<; B5N9>FB6 5<BEH9DO  
1. &8?>2K5 @0AG5BK ?> B5<0B8:5 M:A?5@8<5=B0.  
2. �040G8 =0 2KG8A;5=85 A@54=53> 7=0G5=8O M:A?5@8<5=B0;L=KE 40==KE, 

?>3@5H=>AB8.  
3. �040=85 «)8<8G5A:89 A>AB02 2>4K, B8? 2>4K 8 A?>A>1K 55 ?@8<5=5=8O» (A 

8A?>;L7>20=85< =>@<0B82=KE 4>:C<5=B>2).  
4. �040=85 «�708<>A2O7L A>AB020 ?>G2K, B8? ?>G2K 8 55 =07=0G5=8O». 
9.2. �EE?98B64A<9 < I<@<K9E><= 4A4?<; B5N9>FB6 F9IABEH9DO  
1. &8?>2K5 @0AG5BK ?> B5<0B8:5 M:A?5@8<5=B0.  
2. �040G8 =0 2KG8A;5=85 A@54=53> 7=0G5=8O M:A?5@8<5=B0;L=KE 40==KE, 

?>3@5H=>AB8.  
3. �040G8 =0 >?@545;5=85 <5B0;;>2, =5>@30=8G5A:8E 0=8>=>2 8 >@30=8G5A:8E 

25I5AB2 2 B5E=8G5A:>9 2>45 @07=>3> =07=0G5=8O.  
4. �040=85 «)8<8G5A:89 A>AB02 B5E=8G5A:>9 2>4K, B8? 2>4K 8 A?>A>1K 55 

?@8<5=5=8O» (A 8A?>;L7>20=85< =>@<0B82=KE 4>:C<5=B>2). 
#D<@9DO ;484K CB D4;AO@ F9@4@ 8<EJ<C?<AO 

I. % 64D<4AF4@< BF69FB6 
1. � @50:F8N, B5@<>E8<8G5A:>5 C@02=5=85 :>B>@>9 S + O2 = SO2 + 297 :�6, 2ABC?8;0 

A5@0 <0AA>9 1 3. �>;8G5AB2> B5?;>BK, 2K45;82H55AO ?@8 MB><, @02=>: 
�) 9,28 :�6 

�) 74,25 :�6 
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�) 29,7 :�6  
2. ':068B5 A>;L, 2>4=K9 @0AB2>@ :>B>@>9 8<55B I5;>G=CN A@54C 
�) AC;LD0B :0;8O 
�) E;>@84 0;N<8=8O 
�) :0@1>=0B :0;8O 
3. "?@545;8B5 =0720=85 25I5AB20, 3;02=0O F5?L :>B>@>3> A>AB>8B 87 G5BK@5E 0B><>2 

C3;5@>40, A>45@68B :0@1>:A8;L=CN 3@C??C 8 >4=C 42>9=CN A2O7L, 0 B0:65 @048:0;K <5B8; 
8 MB8;. 

�) 3-<5B8;-3-MB8;1CB5=-3->20O :8A;>B0 
�) 3-<5B8;-2-MB8;1CB5=-3->20O :8A;>B0 
�) 2-<5B8;-3-MB8;1CB5=-3->20O :8A;>B0 
(4E9FAO9 ;484K< 

4. %>AB02LB5 E8<8G5A:85 D>@<C;K 42CE0B><=KE A>548=5=89: {A8;8F84 :0;LF8O, 
384@84 10@8O, AC;LD84 65;570 (III), >:A84 07>B0 (II), >:A84 0;N<8=8O, E;>@84 65;570 (II), 
=8B@84 10@8O, >:A84 @BCB8 (I), >:A84 AC@L<K (V); >:A84 <548 (I), E;>@84 @BCB8 (II), =8B@84 
:0;8O, A8;8F84 <03=8O, 384@84 0;N<8=8O, AC;LD84 A28=F0 (II), 1@><84 F8=:0, >:A84 
C3;5@>40 (II), >:A84 E;>@0 (V); =8B@84 =0B@8O, 8>484 <548 (I), >:A84 E@><0 (II), >:A84 07>B0 
(V), 384@84 =0B@8O, E;>@84 E@><0 (III), >:A84 :0;8O, >:A84 <KHLO:0 (III), AC;LD84 F8=:0}. 

5. #@8 2708<>459AB288 {40; 20; 35} 3 A<5A8 {A5@51@0 8 F8=:0; F8=:0 8 <548; <548 8 
65;570} A A>;O=>9 :8A;>B>9 2K45;8;>AL {6,72; 2,24; 5,6} ; 3070 (=.C.). "?@545;8B5 
<0AA>2CN 4>;N (2 %) {F8=:0; <548; 65;570} 2 A<5A8. 

6.'@02=O9B5 >:8A;8B5;L=>-2>AAB0=>28B5;L=CN @50:F8N 

{MnO2 + H2SO4 = MnSO4 + O2 + H2O; 

Zn + K2Cr2O7 + H2SO4 = ZnSO4 + Cr2(SO4)3 + K2SO4 + H2O; 

KClO3 + S = KCl + SO2} <5B>4>< M;5:B@>==>3> 10;0=A0; >?@545;8B5 >:8A;8B5;L 8 
2>AAB0=>28B5;L. 

7. "?@545;8B5 <>;5:C;O@=CN D>@<C;C C3;52>4>@>40, A>45@60I53> {80%; 85,7%; 
75%} C3;5@>40. "B=>A8B5;L=0O ?;>B=>ABL ?0@>2 25I5AB20 ?> {2>4>@>4C; 2>74CEC; 
:8A;>@>4C} @02=0 {15; 1,931; 0,5}. 

�) C4H8 

�) C2H6 

�) CH4 

�BCDBE<F9?PAO9 HBD@G?<DB6><: 
8. �0:0O <0AA0 C:ACA=>9 :8A;>BK ?>B@51C5BAO 4;O A8=B570 MB8;0F5B0B0 <0AA>9 140,8 

3. �KE>4 MD8@0 ?@8<8B5 @02=K< 80% >B B5>@5B8G5A:8 2>7<>6=>3>. 
9. �0:8< @50:B82>< <>6=> >B;8G8BL 3;8F5@8= >B 3;N:>7K? %>AB02LB5 C@02=5=85 

:0G5AB25==>9 @50:F88 4;O >1=0@C65=8O <=>3>0B><=KE A?8@B>2 =0 ?@8<5@5 3;8F5@8=0. 
10. % ?><>ILN :0:>3> @50:B820 <>6=> @0A?>7=0BL 30;>35=84-8>=K (Cl-, Br-, I-)? 

%>AB02LB5 C@02=5=8O :0G5AB25==KE @50:F89 2 <>;5:C;O@=>9 8 8>==>9 D>@<0E. ':068B5 
?@87=0:8 @50:F89. 

�040G8, :0: 8 4@C385 4840:B8G5A:85 7040=8O, <>3CB 2K?>;=OBL >1CG0NICN 8 
:>=B@>;8@CNICN DC=:F88. $5H5=85 7040G <>65B >ACI5AB2;OBLAO =0 @07;8G=KE B8?0E 8 
MB0?0E 70=OB89. 
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2.1.3. #D4>F<>B-BD<9AF<DB64AAO9 ;484A<S 
#@0:B8:>->@85=B8@>20==K5 7040=8O (:0: B5>@5B8G5A:85, B0: 8 @0AG5B=K5), 

=0?@02;5=K =0 @0728B85 @57C;LB0B>2 >1CG5=8O >A=>2=>3> <>4C;O (@0745;K: «"A=>2K 
AB@>5=8O 25I5AB20», «%B@>5=85 8 A2>9AB20 =5>@30=8G5A:8E / >@30=8G5A:8E 25I5AB2», 
«�8=5B8G5A:85 8 B5@<>48=0<8G5A:85 70:>=><5@=>AB8 ?@>B5:0=8O E8<8G5A:8E @50:F89», 
«�8A?5@A=K5 A8AB5<K») 8 2KO2;5=85 E8<8G5A:>9 ACI=>AB8 >1J5:B>2 ?@8@>4K, 
?@>872>4AB20 8 1KB0, A :>B>@K<8 G5;>25: 2708<>459AB2C5B 2 ?@>F5AA5 ?@0:B8G5A:>9 
45OB5;L=>AB8 (?@8:;04=>9 <>4C;L).  

#@0:B8:>->@85=B8@>20==K5 7040=8O <>6=> >?@545;8BL :0: ?5403>38G5A:8 
?5@5@01>B0==K9 D@03<5=B ?@>D5AA8>=0;L=>9 45OB5;L=>AB8 A?5F80;8AB0. "=8 
@07@010BK20NBAO 4;O ?@>25@:8 7=0=89 8 C<5=89 >1CG0NI8EAO 459AB2>20BL 2 
?@0:B8G5A:8E, =5B8?8G=KE, M:AB@5<0;L=KE 8 4@C38E A8BC0F8OE. #@8 87CG5=88 
48AF8?;8=K «)8<8O» ?@0:B8:>->@85=B8@>20==K5 7040=8O ?@8<5=ONBAO 4;O 0:B82870F88 
CG51=>-?>7=020B5;L=>9 45OB5;L=>AB8 >1CG0NI8EAO ?CB5< «?>3@C65=8O» 8E 2 ?@>1;5<K 
E8<8G5A:8E 8AA;54>20=89, 2>7=8:02H8E 2 8AB>@88 @0728B8O =0C:8, 8;8 8<5NI8E 
?@0:B8G5A:>5 7=0G5=85 4;O G5;>25:0. 

#@82545< ?@8<5@K ?@0:B8:>->@85=B8@>20==KE 7040=89 ?> @0745;0< «%B@>5=85 8 
A2>9AB20 =5>@30=8G5A:8E 25I5AB2», «%B@>5=85 8 A2>9AB20 >@30=8G5A:8E 25I5AB2». 

1. �4D5B>E<F9D4C<S 

!0720=85 B5<K &5<0 3.3. «#@>872>4AB2> =5>@30=8G5A:8E 25I5AB2. 
�=0G5=85 8 ?@8<5=5=85 2 1KBC 8 =0 ?@>872>4AB25» 

$57C;LB0B >1CG5=8O "1>A=>2K20BL 7=0G5=85 8 ?@8<5=5=85 =5>@30=8G5A:8E 
25I5AB2 2 1KB>2>9 8 ?@>872>4AB25==>9 45OB5;L=>AB8 
G5;>25:0 8E D878:>-E8<8G5A:8<8 A2>9AB20<8 

"1I85 :><?5B5=F88 "� 01, "� 02 

� 7=0:><> ;8 20< ?>=OB85 «:0@1>:A8B5@0?8O»? � B5@0?52B8G5A:8E F5;OE 8A?>;L7CNB 
307>>1@07=>5 25I5AB2>. #> MB>9 ?@8G8=5 ?>4>1=CN <5B>48:C =07K20NB «307>2K<8 
C:>;0<8». -B0 <5B>48:0 8A?>;L7C5BAO 4;O ;5G5=8O A5@45G=>-A>AC48ABKE 701>;520=89, 
?>2KH5=8O M;0AB8G=>AB8 :>68. #>2KH5=85 A>45@60=8O MB>3> 3070 2 :@>28 3>2>@8B > 
=5:0G5AB25==>9 DC=:F88 :@>28. %0<>5 C4828B5;L=>5, GB> >=> 8A?>;L7C5BAO 2 B2ё@4>< 
2845 2 ?8I52>9 ?@><KH;5==>AB8 4;O E@0=5=8O 8 ?5@52>7:8 ?@>4C:B>2: @K1K, <OA0, 
<>@>65=>3>.  

�484A<9 
�O59D<F9 B8<A CD46<?PAO= BF69F: 
1. " :0:>< 25I5AB25 84ёB @5GL? 
�) C3;5:8A;K9 307 
�) :8A;>@>4 
�) 0<<80: 
2. �0:8<8 E8<8G5A:8<8 A2>9AB20<8 >1;0405B MB> 25I5AB2>? 
�) :8A;>B=K<8 

�) >A=>2=K<8 

�) 0<D>B5@=K<8 

3. % G5< <>65B 2ABC?0BL 2> 2708<>459AB285? 



23 

 

�) A 2>4>9, >A=>2=K<8 >:A840<8, I5;>G0<8, =5:>B>@K<8 A>;O<8 

�) A 2>4>9, :8A;>B=K<8 >:A840<8, I5;>G0<8, =5:>B>@K<8 A>;O<8 

�) A 2>4>9, :8A;>B=K<8 >:A840<8, :8A;>B0<8, =5:>B>@K<8 A>;O<8 

4. % ?><>ILN :0:>3> 25I5AB20 53> <>6=> >1=0@C68BL? 
�) D5=>;DB0;58=0 
�) 1@><=>9 2>4K 

�) 8725AB:>2>9 2>4K 

5. #@82548B5 D0:BK, :>B>@K5 4>:07K20NB >B@8F0B5;L=>5 2;8O=85 MB>3> 3070 =0 
65;C4>G=>-:8H5G=K9 B@0:B G5;>25:0. 

2. #B64D9AA4S EB?P  

!0720=85 B5<K &5<0 3.3. «#@>872>4AB2> =5>@30=8G5A:8E 25I5AB2. 
�=0G5=85 8 ?@8<5=5=85 2 1KBC 8 =0 ?@>872>4AB25» 

$57C;LB0B >1CG5=8O "1>A=>2K20BL 7=0G5=85 8 ?@8<5=5=85 =5>@30=8G5A:8E 
25I5AB2 2 1KB>2>9 8 ?@>872>4AB25==>9 45OB5;L=>AB8 
G5;>25:0 8E D878:>-E8<8G5A:8<8 A2>9AB20<8 

"1I85 :><?5B5=F88 "� 01, "� 02 

�725AB=>, GB> 2 <8@5 4>1K205BAO ?@8<5@=> 100 <8;;8>=>2 B>== ?>20@5==>9 A>;8 2 
3>4. !0 ?8I52K5 =C64K @0AE>4C5BAO >:>;> >4=>9 G5B25@B>9 G0AB8 MB>3> :>;8G5AB20. �C40 
65 845B >AB0;L=0O A>;L? 

#>20@5==0O A>;L A>25@H5==> =5>1E>48<0 ?@8 ?@>872>4AB25 <OA=KE 8 @K1=KE 
:>=A5@2>2, >=0 8A?>;L7C5BAO 2 <5B0;;C@38G5A:>9 >B@0A;8 ?@><KH;5==>AB8, ?@8 
>1@01>B:5 <5E>2 8 @07;8G=KE :>6, 2 ?@>F5AA5 ?@83>B>2;5=8O <K;0, 845B 4;O ?>;CG5=8O 
:0;LF8=8@>20==>9 A>4K, ?@8<5=O5BAO 2 <548F8=5. "A=>2=>9 ?>B@518B5;L A>;8 – 
E8<8G5A:0O >B@0A;L ?@><KH;5==>AB8. � MB>9 >1;0AB8 8A?>;L7C5BAO =5 B>;L:> A0<0 A>;L, 
=> 8 M;5<5=BK, A>AB02;ONI85 55. � ?@>F5AA5 M;5:B@>;870 55 @0AB2>@0 ?>;CG0NB E;>@, 
2>4>@>4 8 54:89 =0B@. �7 @0AB2>@0 54:>3> =0B@0 ?>;CG0NB B25@4CN I5;>GL – :0CAB8:. 
%>548=OO 2>4>@>4 A E;>@><, ?>;CG0NB A>;O=CN :8A;>BC. 

�484A<9: EBEF46PF9 GD46A9A<S, BC<E4AAOI 6 F9>EF9 D94>J<=. 
3. �J9F<?9A 

!0720=85 B5<K &5<0 3.3. «#@>872>4AB2> =5>@30=8G5A:8E 25I5AB2. 
�=0G5=85 8 ?@8<5=5=85 2 1KBC 8 =0 ?@>872>4AB25» 

$57C;LB0B >1CG5=8O "1>A=>2K20BL 7=0G5=85 8 ?@8<5=5=85 =5>@30=8G5A:8E 
25I5AB2 2 1KB>2>9 8 ?@>872>4AB25==>9 45OB5;L=>AB8 
G5;>25:0 8E D878:>-E8<8G5A:8<8 A2>9AB20<8 

"1I85 :><?5B5=F88 "� 01, "� 02 

"4=8< 87 A0<KE @0A?@>AB@0=5==KE A?>A>1>2 A20@:8 ?;02;5=85< O2;O5BAO 307>20O 
A20@:0, :>B>@0O ?@>872>48BAO A >1@07>20=85< 307>2>3> ?;0<5=8 2 :0=0;0E A20@>G=>9 
3>@5;:8. "1@07>20=85 307>A20@>G=>3> ?;0<5=8 =52>7<>6=> 157 3070 0F5B8;5=0. 
&5E=8G5A:89 0F5B8;5= ?>;CG0NB 87 :0@1840 :0;LF8O.  

�484A<9  



24 

 

1. "1JOA=8B5, :0:>9 D878G5A:89 ?>:070B5;L ?>72>;O5B 8A?>;L7>20BL 0F5B8;5= 4;O 
A20@>G=KE @01>B; 

2. %>AB02LB5 C@02=5=85 @50:F88 ?>;CG5=8O 0F5B8;5=0; 
3. %>AB02LB5 C@02=5=85 @50:F88 3>@5=8O 0F5B8;5=0; 
4. �KG8A;8B5 >1Jё< 0F5B8;5=0 ?>;CG5==>3> 87 :0@1840 :0;LF8O <0AA>9 128 3, 

A>45@60I53> 5% ?@8<5A59, 5A;8 2KE>4 0F5B8;5=0 A>AB02;O5B 80% >B B5>@5B8G5A:8 
2>7<>6=>3>. 

4.  B?BKA4S ><E?BF4 

!0720=85 B5<K &5<0 4.3. «"@30=8G5A:85 25I5AB20 2 
687=545OB5;L=>AB8 G5;>25:0. #@>872>4AB2> 8 
?@8<5=5=85 >@30=8G5A:8E 25I5AB2 2 
?@><KH;5==>AB8» 

$57C;LB0B >1CG5=8O "1>A=>2K20BL 7=0G5=85 8 ?@8<5=5=85 >@30=8G5A:8E 
25I5AB2 2 1KB>2>9 8 ?@>872>4AB25==>9 45OB5;L=>AB8 
G5;>25:0 8E D878:>-E8<8G5A:8<8 A2>9AB20<8 

"1I85 :><?5B5=F88 "� 01, "� 02 

#@><56CB>G=K< ?@>4C:B>< >1<5=0 C B5?;>:@>2=KE 682>B=KE O2;O5BAO <>;>G=0O 
:8A;>B0. �0?0E MB>9 :8A;>BK :@>2>A>ACI85 =0A5:><K5 C;02;820NB =0 7=0G8B5;L=>< 
@0AAB>O=88. 

�484A<9  
1. #>G5<C =0A5:><K5 (:><0@K) 1KAB@> =0E>4OB A2>N 65@B2C? 
2. 'AB0=>28B5 D>@<C;C <>;>G=>9 :8A;>BK, :>B>@0O ?><>305B =0A5:><K< =0E>48BL 

B5?;>:@>2=KE 682>B=KE, 5A;8 <0AA>2K5 4>;8 M;5<5=B>2 2 =59 A>AB02;ONB: C3;5@>40 – 
40,00%, 2>4>@>40 – 6,67%, :8A;>@>40 – 53,33%. 

3. %>AB02LB5 AB@C:BC@=CN D>@<C;C <>;>G=>9 :8A;>BK. !07>28B5 :8A;>BC ?> 
=><5=:;0BC@5 �.#��. 

4. !0 >A=>20=88 AB@>5=8O <>;>G=>9 :8A;>BK A45;09B5 2K2>4 > 55 E8<8G5A:8E 
A2>9AB20E. 

5. !0948B5 2 8=B5@=5B5 8;8 4@C38E 8AB>G=8:0E 8=D>@<0F8N > ?@8<5=5=88 <>;>G=>9 
:8A;>BK. 

2.1.4. �484A<S ?45BD4FBDAOI D45BF 
�01>@0B>@=K5 @01>BK O2;ONBAO 206=>9 G0ABLN CG51=>3> ?@>F5AA0 ?> 48AF8?;8=5 8 

A?>A>1AB2CNB D>@<8@>20=8N C >1CG0NI8EAO C<5=89 8AA;54>20BL E8<8G5A:85 ?@>F5AAK 
8 O2;5=8O (?;0=8@>20BL 8 ?@>2>48BL E8<8G5A:85 M:A?5@8<5=BK, 8AA;54>20BL 25I5AB20 8 
?@>25@OBL 38?>B57K, >1@010BK20BL 8 8=B5@?@5B8@>20BL @57C;LB0BK M:A?5@8<5=B>2).  
�01>@0B>@=K5 @01>BK ?> E8<88 ?@54CA<>B@5=K 2 :064>< @0745;5 >A=>2=>3> 8 
?@8:;04=>3> <>4C;59 (B01;. 2). 

&01;8F0 2. �01>@0B>@=K5 @01>BK ?> E8<88 

$4;89? �45BD4FBDA4S D45BF4 

$0745; 2. )8<8G5A:85 @50:F88 �45BD4FBDA4S D45BF4 1. «$50:F88 384@>;870» 



25 

 

$0745; 3. %B@>5=85 8 A2>9AB20 
=5>@30=8G5A:8E 25I5AB2 

�45BD4FBDA4S D45BF4 2. «%2>9AB20 <5B0;;>2 8 
=5<5B0;;>2» 

$0745; 4. %B@>5=85 8 A2>9AB20 
>@30=8G5A:8E 25I5AB2 

�45BD4FBDA4S D45BF4 3. «#>;CG5=85 MB8;5=0 8 
87CG5=85 53> A2>9AB2» 

$0745; 5. �8=5B8G5A:85 8 
B5@<>48=0<8G5A:85 
70:>=><5@=>AB8 ?@>B5:0=8O 
E8<8G5A:8E @50:F89 

�45BD4FBDA4S D45BF4 4 (A4 6O5BD) 
«"?@545;5=85 7028A8<>AB8 A:>@>AB8 @50:F88 >B 
:>=F5=B@0F88 @5038@CNI8E 25I5AB2» 8;8 
«"?@545;5=85 7028A8<>AB8 A:>@>AB8 @50:F88 >B 
B5<?5@0BC@K» 
�45BD4FBDA4S D45BF4 5. «�7CG5=85 2;8O=8O 
@07;8G=KE D0:B>@>2 =0 A<5I5=85 E8<8G5A:>3> 
@02=>25A8O» 

$0745; 6. �8A?5@A=K5 A8AB5<K �45BD4FBDA4S D45BF4 6 (A4 6O5BD) 
«#@83>B>2;5=85 @0AB2>@>2» 8;8 «�AA;54>20=85 
48A?5@A=KE A8AB5<» 

$0745; 7. �0G5AB25==K5 @50:F88 
>1=0@C65=8O >@30=8G5A:8E 8 
=5>@30=8G5A:8E 25I5AB2 

�45BD4FBDA4S D45BF4 7 (A4 6O5BD) 
«�=0;8B8G5A:85 @50:F88 :0B8>=>2 I–VI 3@C??» 
8;8 «�=0;8B8G5A:85 @50:F88 0=8>=>2» 
�45BD4FBDA4S D45BF4 8 (A4 6O5BD) 
«�0G5AB25==K5 @50:F88 =0 >B45;L=K5 :;0AAK 
>@30=8G5A:8E 25I5AB2» 8;8 «�0G5AB25==K9 
0=0;87 >@30=8G5A:8E A>548=5=89 ?> 
DC=:F8>=0;L=K< 3@C??0<» 

$0745; 9.1. �AA;54>20=85 8 
E8<8G5A:89 0=0;87 >1J5:B>2 
18>AD5@K 

�45BD4FBDA4S D45BF4 9. «"A=>2K ;01>@0B>@=>9 
?@0:B8:8»  
�45BD4FBDA4S D45BF4 10 (A4 6O5BD) 
«"G8AB:0 2>4K >B 703@O7=5=89» «"?@545;5=85 @! 
2>4K 8 55 :8A;>B=>AB8» 
«"?@545;5=85 65AB:>AB8 2>4K 8 A?>A>1K 55 
CAB@0=5=8O» 
�45BD4FBDA4S D45BF4 11 (A4 6O5BD) 
«"1=0@C65=85 =8B@0B>2 2 ?@>4C:B0E ?8B0=8O»  
«�AA;54>20=85 ?@>4C:B>2 ?8B0=8O =0 =0;8G85 
C3;52>4>2 (<C:0, B2>@>3, <>;>:>, 9>3C@B) =0 
=0;8G85 C3;52>4>2 (:@0E<0;, 3;N:>70, A0E0@>70)»  
�45BD4FBDA4S D45BF4 12 (A4 6O5BD)  
«"1=0@C65=85 =5>@30=8G5A:8E ?@8<5A59 2 ?@>10E 
?>G2K» 
«"?@545;5=85 @! 2>4=>9 2KBO6:8 ?>G2K, 55 
:8A;>B=>AB8 8 I5;>G=>AB8» 



26 

 

$0745; 9.2. �AA;54>20=85 8 
E8<8G5A:89 0=0;87 >1J5:B>2 
B5E=>AD5@K 

�45BD4FBDA4S D45BF4 9. «"A=>2K ;01>@0B>@=>9 
?@0:B8:8» 
�45BD4FBDA4S D45BF4 10 (A4 6O5BD) 
«"?@545;5=85 E;>@84>2 <5B>4>< B8B@>20=8O 2 
B5E=8G5A:>9 2>45» «"?@545;5=85 65AB:>AB8 
B5E=8G5A:>9 2>4K <5B>4>< B8B@>20=8O» 
�45BD4FBDA4S D45BF4 11. «"?@545;5=85 
A>45@60=8O C3;5:8A;>3> 3070 2 2>74CE5 
?><5I5=8O M:A?@5AA-<5B>4><» �45BD4FBDA4S 
D45BF4 12 (A4 6O5BD) «�73>B>2;5=85 :@0A>: 
(?>41>@ ?83<5=B>2 8 A2O7K20NI8E 25I5AB2)» 
«�AA;54>20=85 A2>9AB2 2O6CI8E 25I5AB2 =0 
?@8<5@5 38?A0» 

"5BDG8B64A<9 ?45BD4FBD<< < D45BK<I @9EF ?45BD4FBD<<: <5=7C@:8, ?8?5B:8-

:0?5;L=8FK, B5@<><5B@K, <8:@>A:>?, ;C?K, ?@54<5B=K5 8 ?>:@>2=K5 AB5:;0, ?;0=H5BK 
4;O :0?5;L=KE @50:F89, D8;LB@>20;L=0O 1C<030, ?@><K20;:8, AB5:;O==K5 ?@>18@:8, 
@578=>2K5 ?@>1:8, D>=0@8:8, =01>@ @50:B82>2, AB5:;O==K5 ?0;>G:8, HB0B82K 4;O 
?@>18@>:; <5@=K5 F8;8=4@K, 2>@>=:8 AB5:;O==K5, 2>@>=:8 45;8B5;L=K5 F8;8=4@8G5A:85 
(50–100 <;), ABC?:8 A ?5AB8:><, D0@D>@>2K5 G0H:8, ?8=F5BK, D8;LB@K 1C<06=K5, 20B0, 
<0@;O, G0A>2K5 AB5:;0, M;5:B@>?;8B:8, ;01>@0B>@=K5 HB0B82K, A?8@B>2K5 3>@5;:8, 
A?8G:8, ?@81>@ 4;O ?>;CG5=8O 307>2 (8;8 ?@>18@:0 A 307>>B2>4=>9 B@C1:>9), 45@60B5;8 
4;O ?@>18@>:, A:;O=:8 4;O E@0=5=8O @50:B82>2, @0740B>G=K5 ;>B:8; E8<8G5A:85 AB0:0=K 
(50, 100 8 200 <;); H?0B5;8; ?8=F5BK; B835;L=K5 I8?FK; A5:C=4><5@K (B09<5@K), <5@=K5 
?@>18@:8 (=0 10–20 <;) 8 <5@=K5 :>;1K (25, 50, 100 8 200 <;), 2>4O=0O 10=O (8;8 
B5@<>AB0B), AB5:;O==K5 ?0;>G:8; :>=8G5A:85 :>;1K 4;O B8B@>20=8O (50 8 100 <;); 
8=48:0B>@=K5 ?>;>A:8 4;O >?@545;5=8O @! 8 AB0=40@B=0O 8=48:0B>@=0O H:0;0; 
C=825@A0;L=K9 8=48:0B>@; ?8?5B:8 =0 1, 10, 50 <; (8;8 4>70B>@K =0 1, 5 8 10 <;), 1N@5B:8 
4;O B8B@>20=8O, <548F8=A:85 H?@8FK =0 100–150 <;, ;01>@0B>@=K5 8/8;8 0=0;8B8G5A:85 
25AK, @!-<5B@K, ACH8;L=K9 H:0D, 8 4@. ;01>@0B>@=>5 >1>@C4>20=85. 

#@82545< ?@8<5@K ;01>@0B>@=KE @01>B ?> @0745;C 2 «)8<8G5A:85 @50:F88» 8 
@0745;C 4 «%B@>5=85 8 A2>9AB20 >@30=8G5A:8E 25I5AB2». 

$4;89? 2. )<@<K9E><9 D94>J<<. �45BD4FBDA4S D45BF4 1. «$94>J<< 7<8DB?<;4» 

!0720=85 B5<K &5<0 2.2. «-;5:B@>;8B8G5A:0O 48AA>F80F8O 8 8>==K9 
>1<5=» 

$57C;LB0B >1CG5=8O %>AB02;OBL C@02=5=8O E8<8G5A:8E @50:F88 8>==>3> 
>1<5=0 A CG0AB85< =5>@30=8G5A:8E 25I5AB2 

"1I85 :><?5B5=F88 "� 01, "� 02 

1. �BCDBEO 8?S 8BCGE>4 > ?45BD4FBDAB= D45BF9 
0) AD>@<C;8@C9B5 F5;L ?;0=8@C5<>3> M:A?5@8<5=B0; 
1) >1JOA=8B5, :0:>9 ?@>F5AA =07K20NB 384@>;87><, :0:>9 >= 1K205B; 
2) >1JOA=8B5, :0:85 ACI5AB2CNB A?>A>1K 4>:070B5;LAB20 ACI5AB2>20=8O 384@>;870 

=5>@30=8G5A:8E 8 >@30=8G5A:8E 25I5AB2; 



27 

 

3) >1JOA=8B5, :0: A>AB02;O5BAO C@02=5=85 384@>;870; 
4) >1JOA=8B5, GB> B0:>5 @!? �0: 7028A8B 40==K9 ?>:070B5;L >B :8A;>B=>AB8 8;8 

>A=>2=>AB8 A@54K @0AB2>@0; 
5) >1JOA=8B5 E>4 2K?>;=5=8O M:A?5@8<5=B0 ?> @5H5=8N :0G5AB25==KE 7040G; 
6) ?5@5G8A;8B5 >A=>2=K5 0A?5:BK A>1;N45=8O B5E=8:8 157>?0A=>AB8 ?@8 @01>B5 A 

03@5AA82=K<8 @5035=B0<8 (384@>:A84 =0B@8O). 
2. #DB6989A<9 BCOFB6 

"5BDG8B64A<9 < CBEG84 $94>F<6O 

1.  %B5:;O==K5 ?@>18@:8 1.  $0AB2>@ NaOH 

2.  ,B0B82 4;O ?@>18@>: 2.  $0AB2>@ Na2SO4 

  3.  $0AB2>@ AlCl3 

  4.  $0AB2>@ Na2CO3 

  5.  $0AB2>@ Cu(OH)2 

  6.  �8A;>B=>->A=>2=K9 8=48:0B>@ 

 

�?7BD<F@ CDB6989A<S BCOF4 № 1 �BCDBEO < ;484A<S 

�484A<9 № 1. � B@5E ?@>18@:0E ?>4 
=><5@0<8 =0E>4OBAO @0AB2>@K B@5E A>;59: 
E;>@840 0;N<8=8O, AC;LD0B0 =0B@8O, 
:0@1>=0B0 =0B@8O. !5 ?>;L7COAL 4@C38<8 
@50:B820<8, >?@545;8B5 A>AB02 :064>9 
?@>18@:8. 

1. �0BL >1JOA=5=85 ?@>2545==K< >?KB0<. 
2. %>AB028BL C@02=5=8O @50:F89, 
?@>B5:0NI8E 2 ?@>18@:5 2 <>;5:C;O@=>< 8 
8>==>< 2840E. 

 

�?7BD<F@ CDB6989A<S BCOF4 № 2 �BCDBEO < ;484A<S 



28 

 

�484A<9 № 2. +B> ?@>87>945B, 5A;8 
>E;048BL @0AB2>@ :0@1>=0B0 =0B@8O 8;8 
4>1028BL : =5<C 384@>:A84 =0B@8O? 
1.1. !0;8BL 2 ?@>18@:C 1–2 <; @0AB2>@0 
:0@1>=0B0 =0B@8O. 
1.2. "?CAB8BL ?@>18@:C 2 AB0:0= A >G5=L 
E>;>4=>9 2>4>9 8;8 A=53><. 
1.3. #@>25@8BL A@54C @0AB2>@0 ?@8 
?><>I8 :8A;>B=>->A=>2=>3> 8=48:0B>@0. 
1.4. �>1028BL : @0AB2>@C :0@1>=0B0 
=0B@8O 384@>:A84 =0B@8O. 

1.�0:>9 8=48:0B>@ ;CGH5 8A?>;L7>20BL 4;O 
>?@545;5=8O A@54K @0AB2>@0? 
2. %>AB028BL A>>B25BAB2CNI85 C@02=5=8O 
E8<8G5A:8E @50:F89, 2 <>;5:C;O@=>< 8 
8>==>< 2840E. 

  

�?7BD<F@ CDB6989A<S BCOF4 № 3 �BCDBEO < ;484A<S 

�484A<9 № 3. #@>1;5<=K9 >?KB. 
1.1. � >4=C ?@>18@:C A @0AB2>@>< 
AC;LD0B0 <548 (II) ?@8;8BL @0AB2>@ 
384@>:A840 =0B@8O. 
1.2. �> 2B>@CN ?@>18@:C A @0AB2>@>< 
AC;LD0B0 <548 (II) ?@8;8BL @0AB2>@ 
:0@1>=0B0 =0B@8O. 
1.3. %@02=8BL F25B >1@07CNI8EAO 
>A04:>2. 
1.4. "1@0B8BL 2=8<0=85 =0 2K45;5=85 
3070 2 >4=>9 87 ?@>18@>:. 
1.5. "?@545;8BL, >B:C40 <>65B 
2K45;OBLAO MB>B 307? 
1.6. #@>25@8BL :0G5AB25==K9 A>AB02 3070 
3>@OI59 ;CG8=:>9. 
1.7. "1JOA=8BL ?@>8AE>4OI55 O2;5=85. 

1. %>AB028BL A>>B25BAB2CNI85 C@02=5=8O 
E8<8G5A:8E @50:F89, 2 <>;5:C;O@=>< 8 
8>==>< 2840E. 

  

�?7BD<F@ CDB6989A<S BCOF4 № 4 �BCDBEO < ;484A<S 



29 

 

�484A<9 № 4. #@>1;5<=K9 >?KB. 
1.1. � @0AB2>@C E;>@840 0;N<8=8O 
?@8;8BL @0AB2>@ :0@1>=0B0 =0B@8O. 

1. "1JOA=8BL ?@>8AE>4OI55 O2;5=85. 
2. %>AB028BL A>>B25BAB2CNI85 C@02=5=8O 
E8<8G5A:8E @50:F89, 2 <>;5:C;O@=>< 8 
8>==>< 2840E. 
3. "B25B8BL =0 2>?@>AK.  
�;O G53> 2 <548F8=A:>9 ?@0:B8:5 
8A?>;L7CNB @0AB2>@ ?8BL52>9 A>4K 4;O 
?>;>A:0=8O ?@8 2>A?0;8B5;L=KE 
701>;520=8OE 3>@;0? �0:>20 @>;L 384@>;870 
2 ?@8@>45? #>G5<C @0AB2>@ <K;0 ?5=8BAO 2 
2>45? 

3. "5D45BF>4 D9;G?PF4FB6 BCOFB6 
1. #@>0=0;878@>20BL A>>B25BAB285 ?>;CG5==KE @57C;LB0B>2 B8?0< 384@>;870. 

%45;0BL A>>B25BAB2CNI85 2K2>4K. 
2. %D>@<C;8@>20BL 2K2>4K > 7028A8<>AB8 B8?0 384@>;870 8 :8A;>B=>AB8 A@54K 

@0AB2>@0. 
$4;89? 4. %FDB9A<9 < E6B=EF64 BD74A<K9E><I 69M9EF6. �45BD4FBDA4S D45BF4 3. 

«#B?GK9A<9 QF<?9A4 < <;GK9A<9 97B E6B=EF6» 

!0720=85 B5<K &5<0 4.2. «%2>9AB20 >@30=8G5A:8E A>548=5=89» 

$57C;LB0B >1CG5=8O 'AB0=02;820BL 7028A8<>ABL D878:>-E8<8G5A:8E 
A2>9AB2 >@30=8G5A:8E 25I5AB2 >B AB@>5=8O <>;5:C; 

"1I85 :><?5B5=F88 "� 01, "� 02 

1. �BCDBEO 8?S 8BCGE>4 > ?45BD4FBDAB= D45BF9 
0) AD>@<C;8@C9B5 F5;L ?;0=8@C5<>3> M:A?5@8<5=B0; 
1) >1JOA=8B5, : :0:><C :;0AAC >@30=8G5A:8E 25I5AB2 >B=>A8BAO MB8;5=; 
2) >1JOA=8B5, :0:8<8 E8<8G5A:8<8 A2>9AB20<8 >1;040NB 25I5AB20 40==>3> :;0AA0, 

:0:85 :0G5AB25==K5 @50:F88 4;O 8E >1=0@C65=8O 8A?>;L7CNBAO; 
3) >1JOA=8B5, :0: <>6=> ?>;CG8BL 25I5AB20 40==>3> :;0AA0 A>548=5=89 2 

;01>@0B>@=KE CA;>28OE; 
4) >1JOA=8B5, 87 G53> A>AB>8B ?@81>@ 4;O ?>;CG5=8O 307>2; 
5) ?5@5G8A;8B5 >A=>2=K5 0A?5:BK A>1;N45=8O B5E=8:8 157>?0A=>AB8 ?@8 @01>B5 A 

��� (MB8;>2K9 A?8@B), 03@5AA82=K<8 @5035=B0<8 (:>=F5=B@8@>20==0O A5@=0O :8A;>B0), 
=03@520B5;L=K<8 ?@81>@0<8 (A?8@B>2:0). 

 2. #DB6989A<9 BCOFB6 

"5BDG8B64A<9 < CBEG84 $94>F<6O 

1.  %B5:;O==K5 ?@>18@:8 1.  �>=F5=B@8@>20==K9 @0AB2>@ H2SO4 

2.  ,B0B82 4;O ?@>18@>: 2.  -B8;>2K9 A?8@B 



30 

 

3.  %?8@B>2:0 3.  $0AB2>@ KMnO4 

4.  %?8G:8 4.  �@><=0O 2>40 

5.  #5A>:   

 

�?7BD<F@ CDB6989A<S BCOF4 № 1 �BCDBEO < ;484A<S 

1. #>;CG8BL MB8;5= 45384@0B0F859 MB8;>2>3> A?8@B0, 
>1=0@C68BL 53>, 87CG8BL 53> A2>9AB20. 
1.1. � ?@>18@:C =0;8BL 2–3 <; MB8;>2>3> A?8@B0 8 
>AB>@>6=> 4>1028BL 6–9 <; :>=F5=B@8@>20==>9 A5@=>9 
:8A;>BK. �0B5< 2AK?0BL =5<=>3> ?@>:0;5==>3> ?5A:0 
(?5A>: 8;8 <5;:85 :CA>G:8 ?5<7K 22>4OB 4;O B>3>, GB>1K 
?@54>B2@0B8BL B>;G:8 684:>AB8 ?@8 :8?5=88). �0:@KBL 
?@>18@:C ?@>1:>9 A 307>>B2>4=>9 B@C1:>9, 70:@5?8BL 55 2 
HB0B825 8 >AB>@>6=> =03@5BL A>45@68<>5 ?@>18@:8 
(@8A.1) 

 
1.2. "AB>@>6=>, @02=><5@=> =03@5BL A<5AL. 
1.3. � 4@C3CN ?@>18@:C =0;59B5 2–3 <; @07102;5==>3> 
@0AB2>@0 ?5@<0=30=0B0 :0;8O, 8 ?@>?CAB8B5 G5@57 =53> 
307. 
1.4. � B@5BLN ?@>18@:C =0;8BL 2–3 <; 1@><=>9 2>4K, 
>?CAB8BL 307>>B2>4=CN B@C1:C 4> 4=0 MB>9 ?@>18@:8 8 
?@>?CAB8BL G5@57 1@><=CN 2>4C 2K45;ONI89AO 307. 
1.5. �K=CBL 307>>B2>4=CN B@C1:C 87 @0AB2>@0 8 
?>25@=CBL 55 >B25@AB85< :25@EC, ?>465GL 2K45;ONI89AO 
307 (@8A.2). 

1. +B> ?@>8AE>48B 2 
?@>18@:5? +B> =01;N405B5? 
2. � :0:><C B8?C 
E8<8G5A:8E @50:F89 
>B=>AOBAO MB8 ?@>F5AAK? 
�0: =07K20NBAO? 
3. �0: <5=O5BAO >:@0A:0 
@0AB2>@>2? #>G5<C? 
4. �0:8< ?;0<5=5< 3>@8B 
MB8;5=? #>G5<C? 
5. %>AB028BL C@02=5=8O 
?@>B5:0NI8E ?@>F5AA>2. 



31 

 

 

3. "5D45BF>4 D9;G?PF4FB6 BCOFB6 
1. #@>0=0;878@>20BL A>>B25BAB285 ?>;CG5==KE @57C;LB0B>2 A?>A>10< ?>;CG5=8O 

=5?@545;L=KE C3;52>4>@>4>2 @O40 MB8;5=0 (0;:5=>2). %45;0BL A>>B25BAB2CNI89 2K2>4. 
2. %D>@<C;8@>20BL 2K2>4 > D878:>-E8<8G5A:8E A2>9AB20E MB8;5=0. 
3. %D>@<C;8@>20BL 2K2>4 > A?>A>10E >1=0@C65=8O MB8;5=0. 
2.2. "J9ABKAO9 ED98EF64 DG59:AB7B (F9@4F<K9E>B7B) >BAFDB?S CB 8<EJ<C?<A9 

«)<@<S» 
$C156=K9 (B5<0B8G5A:89) :>=B@>;L ?> 48AF8?;8=5 «)8<8O» ?@>2>48BAO 2 D>@<5 

:>=B@>;L=KE @01>B ?> @0745;0< >A=>2=>3> <>4C;O =0 >B45;L=KE 70=OB8OE, :59A>2 8 
CG51=>-8AA;54>20B5;LA:8E ?@>5:B>2.  

2.2.1. �BAFDB?PAO9 D45BFO CB D4;89?4@ 

�>=B@>;L=K5 @01>BK ?> E8<88 :0: >F5=>G=K5 A@54AB20 @C156=>3> :>=B@>;O 
7025@H0NB 87CG5=85 1 8;8 2 B5<0B8G5A:8E @0745;>2 >A=>2=>3> <>4C;O. 

$4;89? 2. )<@<K9E><9 D94>J<<. �BAFDB?PA4S D45BF4 «%FDB9A<9 69M9EF64 < 
I<@<K9E><9 D94>J<<» 

�>=B@>;L=0O @01>B0 A>45@68B G5BK@5 2840 7040=89: 
1. �040G8 =0 A>AB02;5=85 E8<8G5A:8E D>@<C; 42CE0B><=KE A>548=5=89 ?> 8E 

=0720=8N. 
2. �040G8 =0 A>AB02;5=85 C@02=5=89 @50:F89: A>548=5=8O, 70<5I5=8O, @07;>65=8O, 

>1<5=0 8 @50:F89 A CG0AB85< :><?;5:A=KE A>548=5=89; >:8A;8B5;L=>-2>AAB0=>28B5;L=KE 
@50:F89. 

3. �040=8O =0 A>AB02;5=85 <>;5:C;O@=KE 8 8>==KE @50:F89 384@>;870 A>;59, 
CAB0=>2;5=85 87<5=5=8O :8A;>B=>AB8 A@54K. 

4. �040G8 =0 @0AG5B :>;8G5AB25==KE E0@0:B5@8AB8: ?> C@02=5=8O< E8<8G5A:8E 
@50:F89: <0AA>2>9 8;8 >1J5<=>9 4>;8 2KE>40 ?@>4C:B0 @50:F88 A>548=5=8O >B 
B5>@5B8G5A:8 2>7<>6=>3>; >1J5<=KE >B=>H5=89 307>2; :>;8G5AB25==KE E0@0:B5@8AB8: 
8AE>4=KE 25I5AB2 8 ?@>4C:B>2 @50:F88; <0AAK (>1J5<, :>;8G5AB2> 25I5AB20) ?@>4C:B0 
@50:F88, 5A;8 >4=> 87 25I5AB2 40=> 2 2845 @0AB2>@0 A >?@545;5==>9 <0AA>2>9 4>;59 
@0AB2>@5==>3> 25I5AB20. 

$4;89? 3. %FDB9A<9 < E6B=EF64 A9BD74A<K9E><I 69M9EF6. �BAFDB?PA4S D45BF4 
«%6B=EF64 A9BD74A<K9E><I 69M9EF6» 



32 

 

�>=B@>;L=0O @01>B0 A>45@68B B@8 2840 7040=89: 
1. �040G8 =0 @0AG5B <0AA>2>9 4>;8 (<0AAK) E8<8G5A:>3> M;5<5=B0 (A>548=5=8O) 2 

<>;5:C;5 (A<5A8). 
2. #@0:B8G5A:85 7040=8O ?> :;0AA8D8:0F88, =><5=:;0BC@5 8 E8<8G5A:8< D>@<C;0< 

=5>@30=8G5A:8E 25I5AB2 @07;8G=KE :;0AA>2: >?@545;5=85 :;0AA0 =5>@30=8G5A:8E 
25I5AB2, =07K20BL =5>@30=8G5A:85 A>548=5=8O ?> <564C=0@>4=>9 8 B@8280;L=>9 
=><5=:;0BC@5 ?> E8<8G5A:8< D>@<C;0<. 

3. �040=8O =0 A>AB02;5=85 C@02=5=89 E8<8G5A:8E @50:F89 A CG0AB85< ?@>ABKE 8 
A;>6=KE =5>@30=8G5A:8E 25I5AB2: >:A84>2 <5B0;;>2, =5<5B0;;>2 8 0<D>B5@=KE 
M;5<5=B>2; =5>@30=8G5A:8E :8A;>B, >A=>20=89 8 0<D>B5@=KE 384@>:A84>2, 
=5>@30=8G5A:8E A>;59, E0@0:B5@87CNI8E 8E A2>9AB20 8 A?>A>1K ?>;CG5=8O. 

$4;89? 4. %FDB9A<9 < E6B=EF64 BD74A<K9E><I 69M9EF6. �BAFDB?PA4S D45BF4 
«%FDB9A<9 < E6B=EF64 BD74A<K9E><I 69M9EF6» 

�>=B@>;L=0O @01>B0 A>AB>8B 87 ?OB8 284>2 7040=89: 
1. �040=8O =0 A>AB02;5=85 =0720=89 >@30=8G5A:8E A>548=5=89 ?> E8<8G5A:8< 

D>@<C;0< (2 B.G. AB@C:BC@=K<) A 8A?>;L7>20=85< B@8280;L=>9 8;8 <564C=0@>4=>9 
A8AB5<0B8G5A:>9 =><5=:;0BC@K. 

2. �040=8O =0 A>AB02;5=85 ?>;=KE 8 A>:@0I5==KE AB@C:BC@=KE D>@<C; 
>@30=8G5A:8E 25I5AB2 >B45;L=KE :;0AA>2 ?> 8E =0720=8O< 2 A>>B25BAB288 A 
<564C=0@>4=>9 =><5=:;0BC@>9.  

3. �040G8 =0 >?@545;5=85 ?@>AB59H59 D>@<C;K >@30=8G5A:>9 <>;5:C;K, 8AE>4O 87 
M;5<5=B=>3> A>AB020 (2 %). 

4. �040=8O =0 A>AB02;5=85 C@02=5=89 E8<8G5A:8E @50:F89, 8;;NAB@8@CNI8E 
E8<8G5A:85 A2>9AB20 A CG5B>< <5E0=87<>2 ?@>B5:0=8O 40==KE @50:F89 8 35=5B8G5A:>9 
A2O78 >@30=8G5A:8E 25I5AB2 @07=KE :;0AA>2, 2 B.G. F5?>G:8 ?@52@0I5=89. 

5. $0AG5B=K5 7040G8 ?> C@02=5=8O< @50:F89 A CG0AB85< >@30=8G5A:8E 25I5AB2. 
$4;89? 5. �<A9F<K9E><9 < F9D@B8<A4@<K9E><9 ;4>BAB@9DABEF< CDBF9>4A<S 

I<@<K9E><I D94>J<=. �BAFDB?PA4S D45BF4 «%>BDBEFP I<@<K9E>B= D94>J<< < 
I<@<K9E>B9 D46AB69E<9» 

�>=B@>;L=0O @01>B0 A>AB>8B 87 B@5E 284>2 7040=89: 
1. $0AG5B=K5 7040G8 =0 87<5=5=85 A:>@>AB8 E8<8G5A:8E 2 7028A8<>AB8 >B 

:>=F5=B@0F88 @5038@CNI8E 25I5AB2 8 B5<?5@0BC@K. 
2. �040G8 =0 @0AG5BK B5?;>2KE MDD5:B>2 E8<8G5A:8E @50:F89 8 >?@545;5=85 B8?0 

@50:F88 (?> B5?;>2><C MDD5:BC: M:7>- 8 M=4>B5@<8G5A:85). 
3. �040=8O =0 ?@8<5=5=85 ?@8=F8?0 �5-,0B5;L5 4;O =0E>645=8O =0?@02;5=8O 

A<5I5=8O @02=>25A8O E8<8G5A:>9 @50:F88 8 0=0;87 D0:B>@>2, 2;8ONI8E =0 A<5I5=85 
E8<8G5A:>3> @02=>25A8O.  

$4;89? 6. �<EC9DEAO9 E<EF9@O. �BAFDB?PA4S D45BF4 CB F9@9 «�<EC9DEAO9 
E<EF9@O» 

�>=B@>;L=0O @01>B0 A>AB>8B 87 42CE G0AB59: 
1. �040G8 =0 ?@83>B>2;5=85 8 @0AG5B :>=F5=B@0F88 @0AB2>@>2 (3 7040G8 =0 

@0AB2>@5=85, @07102;5=85, A<5H820=85 @0AB2>@>2). 
2. �040=8O =0 48A?5@A=K5 A8AB5<K, 8A?>;L7C5<K5 2 1KB>2>9 8 ?@>872>4AB25==>9 

45OB5;L=>AB8 G5;>25:0 (2 2845 B5AB>2KE 7040=89). 
#@82545< ?@8<5@K 7040=89 :>=B@>;L=>9 @01>BK ?> B5<5 «%FDB9A<9 < E6B=EF64 



33 

 

BD74A<K9E><I 69M9EF6», :>B>@0O ?@>2>48BAO ?>A;5 87CG5=8O >1CG0NI8<8AO @0745;0 4. 
#> 8B>30< 87CG5=8O @0745;0 4 «%FDB9A<9 < E6B=EF64 BD74A<K9E><I 69M9EF6» 

>1CG0NI85AO 1C4CB A?>A>1=K: 
– >?@545;OBL ?@8=04;56=>ABL 25I5AB2 : @07;8G=K< :;0AA0< >@30=8G5A:8E 

A>548=5=89; 3><>;>38 8 87><5@K;   
– =07K20BL 87CG5==K5 25I5AB20 ?> «B@8280;L=>9» 8;8 <564C=0@>4=>9 

=><5=:;0BC@5; 
– E0@0:B5@87>20BL AB@>5=85 8 E8<8G5A:85 A2>9AB20 87CG5==KE >@30=8G5A:8E 

A>548=5=89; 
– >1JOA=OBL 7028A8<>ABL A2>9AB2 >@30=8G5A:8E 25I5AB2 >B 8E A>AB020 8 AB@>5=8O; 
– ?@>2>48BL 2KG8A;5=8O ?> E8<8G5A:8< D>@<C;0< 8 C@02=5=8O<. 
&5<0B8G5A:89 :>=B@>;L >ACI5AB2;O5BAO <5B>4>< B5AB8@>20=8O (I) 8;8 2 D>@<5 

?8AL<5==>9 @01>BK, 2:;NG0NI59 ?@0:B8G5A:85 7040=8O 8 7040G8 (II).  
#D<6989@ CD<@9D >BAFDB?PAB= D45BFO 6 HBD@9 F9EFB6OI ;484A<= (I). 
1. �5I5AB2>, A>AB02 :>B>@>3> 2K@065= <>;5:C;O@=>9 D>@<C;>9 %3!8, >B=>A8BAO : 

:;0AAC: 
1) 0@5=K  
2) 0;:0=K  
3) 0;:5=K   

4) 0;:8=K 

2. !0720=85 25I5AB20, D>@<C;0 :>B>@>3>: %!3-%!(%!3)-%!2-%!2-"!  
1) 1CB0=>;-2  

2) ?5=B0=>;-2  

3) 2-<5B8;1CB0=>;-4  

4) 3-<5B8;1CB0=>;-1 

3. �5I5AB2>, 8<5NI55 D>@<C;C %!2=%!2 =07K205BAO: 
1) B>;C>;  
2) MB8;5=   

3) 3;8F5@8=   

4) ?@>?0=>; 
4. �5I5AB2>, =0720=85 :>B>@>3> ?@>?8>=>20O :8A;>B0, 8<55B D>@<C;C: 
1) C2H5OH 

2) (CH3)2NH 

3) CH3-CH2-COOH 

4) C3H9OH 

5. �;O 0;:0=>2 E0@0:B5@=0 @50:F8O: 
1) ?@8A>548=5=8O !2 

2) E;>@8@>20=8O =0 A25BC 
3) >15AF25G820=8O @0AB2>@0 KMnO4 

4) ?>;8<5@870F88 

6.  5B0=>; @5038@C5B A: 
1) =0B@85<   

2) 2>4>9   

3) 2>4>@>4><   

4) <5B0=>< 
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7. ':ACA=0O :8A;>B0 2ABC?05B 2 @50:F8N A: 
1) AgNO3 

2) NaCl 

3) Na2CO3  

4) H2O  

8. �5@=K ;8 CB25@645=8O: 
�. �<8=K ?@>O2;ONB >A=>2=K5 A2>9AB20 
�. �<8=>:8A;>BK ?@>O2;ONB B>;L:> >A=>2=K5 A2>9AB20 
1) 25@=> B>;L:> � 

2) 25@=> B>;L:> � 

3) 25@=K >10 CB25@645=8O 
4) =525@=> =8 >4=> 87 CB25@645=89  
9. '@02=5=85 E8<8G5A:>9 @50:F88 %2!6+Cl2→C2H5Cl+HCl O2;O5BAO:  
1) @50:F859 70<5I5=8O, ?@>B5:0NI59 ?> @048:0;L=><C <5E0=87<C 
2) @50:F859 ?@8A>548=5=8O, ?@>B5:0NI59 ?> @048:0;L=><C <5E0=87<C 
3) @50:F859 70<5I5=8O, ?@>B5:0NI59 ?> 8>==><C <5E0=87<C 
4) @50:F859 ?@8A>548=5=8O, ?@>B5:0NI59 ?> 8>==><C <5E0=87<C 
10. � @50:F8N «A5@51@O=>3> 75@:0;0» (A 0<<80G=K< @0AB2>@>< >:A840 A5@51@0) 

2ABC?05B: 
1) MB0=>;  
2) 3;N:>70  
3) 3;8F5@8=   

4) :@0E<0;  
11. 'AB0=>28B5 A>>B25BAB285 <564C =0720=85< 25I5AB20 8 :;0AA>< (3@C??>9) 

>@30=8G5A:8E A>548=5=89, : :>B>@><C(->9) >=> ?@8=04;568B. 
!0720=85 25I5AB20 
�) %!3%""! 

�) %!3-%!2-%!3 

�) %!2=%!-%!2-%!3 

�) %!3-%!2-"! 

�;0AA >@30=8G5A:8E A>548=5=89 

1) >4=>0B><=K5 A?8@BK 

2) C3;52>4K 

3) :0@1>=>2K5 :8A;>BK 

4) 0@><0B8G5A:85 C3;52>4>@>4K 

5) =5?@545;L=K5 C3;52>4>@>4K 

6) ?@545;L=K5 C3;52>4>@>4K 

12. � AE5<5 ?@52@0I5=89  
15000%   %0:B +Br2 

%!4 → )1 → 15=7>; → X2 

25I5AB20<8 )1 8 X2 A>>B25BAB25==> O2;ONBAO: 
1) 0F5B8;5= 

2) MB8;5= 
3) 1@><15=7>; 
4) E;>@15=7>; 
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5) D5=>; 
6) F8:;>35:A0= 

13. "?@545;8B5 <>;5:C;O@=CN D>@<C;C 25I5AB20, A>45@60I53> 37,5% C3;5@>40, 
50% :8A;>@>40 8 12,5% 2>4>@>40. "B=>A8B5;L=0O ?;>B=>ABL ?0@>2 MB>3> 25I5AB20 ?> 
2>4>@>4C @02=0 16.  

1) CH3OH 

2) C2H5OH 

3) HCOOH 

4) C6H5OH 

14. %:>;L:> ;8B@>2 2>4>@>40 ?>B@51C5BAO 4;O >1@07>20=8O 10,2 3 MB8;>2>3> A?8@B0 
87 0F5B0;L453840, 5A;8 2KE>4 ?@>4C:B0 @50:F88 A>AB02;O5B 80%? 

1) 6,2 ; 
2) 3,1 ; 
3) 12,75 ; 
4) 11,2 ; 
#D<6989@ CD<@9D ;484A<= 8?S C<EP@9AAB= >BAFDB?PAB= D45BFO (II). 
1. �09B5 =0720=8O >@30=8G5A:8< A>548=5=8O< ?> E8<8G5A:8< D>@<C;0< A 

8A?>;L7>20=85< B@8280;L=>9 8;8 <564C=0@>4=>9 A8AB5<0B8G5A:>9 =><5=:;0BC@K:  
0) C2H5OH 

1)  (CH3)2NH 

2) CH3-CH(NH2)-COOH 

3) C3H9N 

4) CH3CH2HC=O 

5)  C6H5CH2OH 

2. %>AB02LB5 ?>;=K5 8 A>:@0I5==K5 AB@C:BC@=K5 D>@<C;K >@30=8G5A:8E 25I5AB2 
>B45;L=KE :;0AA>2 ?> 8E =0720=8O< 2 A>>B25BAB288 A <564C=0@>4=>9 =><5=:;0BC@>9:  

0) <5B8;15=7>;  
1) 0=8;8= 
2) 3-<5B8;1CB0=0;L 
3) F8:;>35:A5= 

4) 1CB0485=-1,2 

5) 2-<5B8;?@>?0=>;-1  

6) 1CB8=-1 

7) 0<8=>C:ACA=0O :8A;>B0 
3. %>AB02LB5 C@02=5=8O E8<8G5A:8E @50:F89 A>3;0A=> AE5<5 ?@52@0I5=89:  
15000%   %0:B +Br2 

%!4 → )1 → )2 → X3 

':068B5 B8? 8 <5E0=87< @50:F88, =07>28B5 >1@07>202H85AO 25I5AB20. 
4. "?@545;8B5 <>;5:C;O@=CN D>@<C;C 25I5AB20, A>45@60I53> 37,5% C3;5@>40, 50% 

:8A;>@>40 8 12,5% 2>4>@>40. "B=>A8B5;L=0O ?;>B=>ABL ?0@>2 MB>3> 25I5AB20 ?> 2>4>@>4C 
@02=0 16. 

5. %:>;L:> ;8B@>2 2>4>@>40 ?>B@51C5BAO 4;O >1@07>20=8O 10,2 3 MB8;>2>3> A?8@B0 87 
0F5B0;L453840, 5A;8 2KE>4 ?@>4C:B0 @50:F88 A>AB02;O5B 80%? 

2.2.2. �9=EO 

�59AK 8A?>;L7CNBAO 2 :0G5AB25 >F5=>G=>3> A@54AB20 2 @0745;5 8 ?@8:;04=>3> 
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<>4C;O, 8E A>45@60=85 >?@545;O5BAO A CG5B><  ?@>D5AA8>=0;L=>9 =0?@02;5==>AB8 
>1@07>20B5;L=>9 ?@>3@0<<K %#". #@8<5@K 2>7<>6=KE B5< :59A>2:  

1. #>B5?;5=85 :;8<0B0 8 2KA2>1>645=85 307>2KE 384@0B>2 A> 4=0 >:50=0. 
2. �C4CI85 <0B5@80;K 4;O 0280-, <0H8=>- 8 ?@81>@>AB@>5=8O. 
3. !>2K5 <0B5@80;K 4;O A>;=5G=KE 10B0@59. 
4. �5:0@AB20 =0 >A=>25 @0AB8B5;L=KE ?@5?0@0B>2. 
5. )8<8G5A:85 M;5<5=BK 2 687=8 G5;>25:0. 
6. �>4>@>4=0O M=5@35B8:0. 
#@82545< ?@8<5@K :59A>2 ?> E8<88 (02B>@ �>;C1520 �==0 �>@8A>2=0, CG8B5;L 

E8<88, https://urok.1sept.ru/articles/636947). 

�9=E №1. «)?BD 6 :<;A< K9?B69>4» 
� /?>=88 >1J548=5==K<8 A8;0<8 !0F8>=0;L=>3> 8=AB8BCB0 74>@>2LO 8 

#@5D5:BC@=>3> C=825@A8B5B0 %847C>:8 1K;> ?@>2545=> 8AA;54>20=85. 'G5=K5 2KOA=8;8, 
GB> 5AB5AB25==K5 >@30=8G5A:85 25I5AB20 2ABC?0NB 2 @50:F8N A E;>@8@>20==>9 2>4>9 87-
?>4 :@0=0, >1@07CO >?0A=K5 A>548=5=8O, :>B>@K5 <>3CB A;C68BL ?@8G8=>9 @0:0. &0:85 
A>548=5=8O =07K20NBAO  ), B> 5ABL « CB035= 8:A» 8;8 «!58725AB=K9 <CB035=». 

�040=8O: 
1. #@54;>68B5 A?>A>1K C<5=LH5=8O O4>28B>3> 2;8O=8O E;>@0 2 ?8BL52>9 2>45 =0 

>@30=87< G5;>25:0. 
2. �AE>4O 87 A2>59 687=5==>9 ?@0:B8:8, ?@81;878B5;L=> @0AAG8B09B5, A:>;L:> 

E;>@8@>20==>9 2>4K 2K 8A?>;L7C5B5 2 B5G5=85 4=O 8 4;O :0:8E F5;59? 
3. �0:85 >@30=K G5;>25:0 1>;LH5 2A53> AB@040NB >B 2>7459AB28O E;>@0? 
4. �0: 2;8O5B E;>@8@>20==0O 2>40 =0 G5;>25:0 ?@8 :C?0=88? 
5. !0948B5 4>?>;=8B5;L=CN 8=D>@<0F8N > 70<5=5 E;>@0 ?@8 >15770@06820=88 

2>4K. 
6. �AA;54C9B5 @07;8G=K5 B>20@K 1KB>2>9 E8<88 2 A2>ё< 4><5. %>AB02LB5 A?8A>: 

E;>@A>45@60I8E A>548=5=89, C:068B5 <5@K 157>?0A=>AB8 ?@8 @01>B5 A =8<8. 
�9=E №2. «�B8BDB8B@B5<?< – L47 6 5G8GM99» 
�2B><>18;8 Honda FCX Clarity =0 2>4>@>4=KE B>?;82=KE M;5<5=B0E 574OB ?> 

4>@>30< �2@>?K A 2009 3>40. � 2011 3>4C Honda ?@8A>548=8;0AL : 52@>?59A:><C 
?0@B=5@AB2C M:>;>38G=>9 M=5@388 (Clean Energy Partnership), ?>A;5 G53> 2K25;0 =0 ?5@2K9 
?;0= ?@>872>4AB2> M:>;>38G5A:8 G8ABKE 02B><>18;59. � =0 #OB><  >A:>2A:>< 
 564C=0@>4=>< 02B>A0;>=5 ��� ?@54AB028; A2>N =>28=:C «�040-�=BM;» A 10;;>=0<8 
2>4>@>40 8 :8A;>@>40. 

�040=8O: 
1. #>G5<C <=>385 02B><>18;L=K5 :><?0=88 @07@010BK20NB 02B><>18;8, 

@01>B0NI85 =0 2>4>@>4=>< B>?;825? 
2. �0: 2KE;>?=K5 307K 02B><>18;59, @01>B0NI8E =0 C3;52>4>@>4=>< B>?;825, 

2;8ONB =0 74>@>2L5 G5;>25:0? 
3. �0:85 «+» 8 «–» 2K 2848B5 C 2>4>@>4><>18;59? 
4. !0948B5 4>?>;=8B5;L=CN 8=D>@<0F8N >1 8E CAB@>9AB25. 
5. �A;8 2 20H59 A5<L5 8;8 C 20H8E 7=0:><KE 5ABL 02B><>18;8, ?>4AG8B09B5, A:>;L:> 

?@81;878B5;L=> ;8B@>2 15=78=0, 3070 8 :0:>9 <0@:8 8A?>;L7C5B5 5654=52=>. 
6. �0:85 25I5AB20 8 2 :0:>< :>;8G5AB25 <>3CB =0E>48BLAO 2 2KE;>?=KE 3070E 20H8E 

02B><>18;59? 

https://urok.1sept.ru/articles/636947
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2.2.3. 'K95AB-<EE?98B64F9?PE><= CDB9>F  
'G51=>-8AA;54>20B5;LA:89 ?@>5:B O2;O5BAO >A=>2=K< A?>A>1>< >F5=:8 @57C;LB0B>2 

>1CG5=8O, AD>@<8@>20==KE C >1CG0NI8EAO 2 E>45 >A2>5=8O ?@8:;04=>3> <>4C;O E8<88 2 
@0745;0E 9.1. 8 9.2. �AA;54>20=85 8 E8<8G5A:89 0=0;87 >1J5:B>2 18>AD5@K/B5E=>AD5@K (A 
CG5B>< 1C4CI59 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8). 

#@82545< ?@8<5@ ?@>5:B=>3> 7040=8O, @01>B0 =04 :>B>@K< =0G8=05BAO A =0G0;0 
@0745;0, 0 45B0;L=>5 2K?>;=5=85 7040=89 2 3@C??0E 8 >D>@<;5=85 @57C;LB0B>2 ?@>5:B=>9 
45OB5;L=>AB8 ?@>872>48BAO 2 :>=F5 87CG5=8O @0745;0. 

"1I0O B5<0 ?@>5:B0, ?@82545==0O =865, 2 40;L=59H5< 45:><?>78@C5BAO ?> 
D0A5B=><C ?@8=F8?C 2 7028A8<>AB8 >B ?>;CG05<>9 >1CG0NI8<8AO A?5F80;L=>AB8 
(?@>D5AA88), 0 B0:65 :0640O 3@C??0 <>65B @0AA<>B@5BL 1>;55 C3;C1;5==> >48= 87 
>1O70B5;L=KE A>45@60B5;L=KE :><?>=5=B>2 (?>4B5<) ?@>5:B0. 

!4;64A<9 CDB9>F4: A>AB02;5=85 ?@>5:B0 F25B=8:0/A040/>3>@>40< 2 7028A8<>AB8 >B 
A>AB020 ?@>0=0;878@>20==KE ?>G2. 

#DB5?9@4 <EE?98B64A<S: >?@545;5=85 2>7<>6=>AB8 @07182:8 F25B=8:0 2 
A>>B25BAB288 A 48709=5@A:8< 70?@>A>< 8 =5>1E>48<>AB8 040?B0F88 48709=5@A:>3> 
?@>5:B0 : ?>G25==K< 8 :;8<0B8G5A:8< CA;>28O< =0 >A=>20=88 8AA;54>20=8O E8<8G5A:>3> 
A>AB020 ?>G2 ?@54;>65==>3> CG0AB:0. 

*9?P CDB9>F4: >?@545;8BL 2;8O=85 E8<8G5A:>3> A>AB020 ?>G2 =0 ?@54;>65==>< 
CG0AB:5 =0 0AA>@B8<5=B @0AB5=89, @5:><5=4>20==KE : ?>A04:5 4;O @50;870F88 2K1@0==>3> 
48709=5@A:>3> ?@>5:B0. 

�484K< CDB9>F4:  
1) 8AA;54>20BL E8<8G5A:89 A>AB02, AB@C:BC@C, :8A;>B=>ABL ?>G2K =0 ?@54;>65==>< 

CG0AB:5; 
2) 8AA;54>20BL 8=A>;OF8N >B2545==>3> 4;O F25B=8:0 CG0AB:0;  
3) ?@54;>68BL <5@K ?> C;CGH5=8N :0G5AB20 ?>G2K ?CB5< 2=5A5=8O @07;8G=KE 

C4>1@5=89 8 4>102>: =0 ?@54;>65==>< CG0AB:5 2 A;CG05 =5>1E>48<>AB8; 
4) >?@545;8BL 0AA>@B8<5=B @0AB5=89 2 A>>B25BAB288 A 2KO2;5==K<8 >A>15==>ABO<8 

8AA;54>20==>3> CG0AB:0 8 48709=5@A:8< 70?@>A><; 
5) A>AB028BL ?>A04>G=CN 254><>ABL; 
6) ?>43>B>28BL 8 ?C1;8G=> ?@54AB028BL ?@575=B0F8N ?> B5<5 ?@>5:B0 2 :><0=45. 
$9;G?PF4FO B5GK9A<S:  
– >?@545;OBL ?5@5G5=L =5>1E>48<KE 8AA;54>20=89 E8<8G5A:>3> A>AB020 ?>G2 8 

CG0AB:0 4;O A>AB02;5=8O 8;8 040?B0F88 @0=55 @07@01>B0==>3> ?@>5:B0 F25B=8:0; 
– >?8AK20BL 7028A8<>ABL 0AA>@B8<5=B0 @0AB5=89 >B :0G5AB20 ?@54;>65==>9 ?>G2K 

4;O >1CAB@>9AB20 F25B=8:0;  
– A?>A>1=>ABL 8A?>;L7>20BL A>2@5<5==K5 A@54AB20 ?>8A:0, 0=0;870 8 8=B5@?@5B0F88 

8=D>@<0F88, 8 8=D>@<0F8>==K5 B5E=>;>388 4;O 2K?>;=5=8O 7040G ?@>D5AA8>=0;L=>9 
45OB5;L=>AB8 ("�–2); 

– A?>A>1=>ABL MDD5:B82=> 2708<>459AB2>20BL 8 @01>B0BL 2 :>;;5:B825 8 :><0=45 
("�–4). 

$9;G?PF4F CDB9>FAB= D45BFO B5GK4RM97BES:  
– <0:5B / 2845><0B5@80; / ?5G0B=K5 A@54AB20 / 3D-<>45;8 :>A<8G5A:>9 B5E=>;>388; 

?@575=B0F8O @57C;LB0B>2 8AA;54>20=8O =0 ?@>D5AA8>=0;L=KE :>=:C@A0E. 
(BD@4 CD98EF46?9A<S D9;G?PF4FB6 CDB9>FAB= D45BFO:  
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– 70I8B0 ?@>5:B0 A 8A?>;L7>20=85< A@54AB2 287C0;870F88 8 45<>=AB@0F88 ?@>4C:B0 
( / <0:5B0 / 2845><0B5@80;0 / ?5G0B=KE A@54AB2 / 3D-<>45;8 (?@8 =0;8G88). 

�B;@B:AO9 64D<4AFO F9@ CDB9>FB6: 
1. �AA;54>20=85 A>AB020 <8=5@0;L=>9 2>4K 8 @5:><5=40F88 ?> 55 8A?>;L7>20=8N. 
2. �AA;54>20=85 @07@CH0NI53> 459AB28O ?@8@>4=>9 2>4K =0 AB@>8B5;L=K5 

<0B5@80;K. 
3. %>AB02;5=85 ?@>5:B0 F25B=8:0/>3>@>40/A040 2 7028A8<>AB8 >B A>AB020 

?@>0=0;878@>20==KE ?>G2 2 A>>B25BAB288 A 48709=5@A:8< 70?@>A>< (<>=>E@><=K9 
F25B=8:, F25B=8: >4=>;5B=8:>2, <=>3>;5B=8:>2, 45:>@0B82=K9 >3>@>4 8 4@.). 

4. %>AB02;5=85 A10;0=A8@>20==>3> <5=N =0 45=L (=545;N) 2 7028A8<>AB8 >B 
A>45@60=8O E8<8G5A:8E <0:@> 8 <8:@>M;5<5=B>2 2 ?@>4C:B0E ?8B0=8O. 

5. �AA;54>20=85 :0G5AB20 ?8BL52>9 2>4K. 
6. �AA;54>20=85 ?@>1 2>4>?@>2>4=>9 2>4K =0 ?@54<5B CAB@0=5=8O 65AB:>AB8. 
7. 'AB@0=5=85 65AB:>AB8 2>4K 2 A5;LA:>E>7O9AB25==>9 45OB5;L=>AB8. 
8. �>=B@>;L :0G5AB20 B5E=8G5A:>9 2>4K @07=KE 284>2 2 A>>B25BAB288 A <5B>48:0<8 

?> �"%&. 
9. %>740=85 45:>@0B82=>9 HBC:0BC@:8. 
10. #83<5=BK 2 8745;8OE 87 AB5:;0. 
11. �AA;54>20=85 @07@CH0NI53> 459AB28O 2>4K =0 AB@>8B5;L=K5 <0B5@80;K. 
12. "F5=:0 A>AB>O=8O 2>74CE0 @01>G59 7>=K A?5F80;8AB0 (B5E=>;>30, AB@>8B5;O 8 

B.?., A CG5B>< >1;0AB8 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8) 2 A>>B25BAB288 A =>@<0B82=K<8 
4>:C<5=B0<8 

 

2.3. "J9ABKAO9 ED98EF64 CDB@9:GFBKAB= 4FF9EF4J<< CB 8<EJ<C?<A9 «)<@<S» 
#@><56CB>G=0O 0BB5AB0F8O ?> 48AF8?;8=5 «)8<8O» ?@>2>48BAO 2 D>@<5 M:70<5=0. 

�064K9 M:70<5=0F8>==K9 18;5B A>AB>8B 87 B@5E 7040=89: 1) B5>@5B8G5A:>5 7040=85 2 2845 
2>?@>A0 87 B5>@5B8G5A:>3> A>45@60=8O >A=>2=>3> 8 ?@8:;04=>3> <>4C;59; 2) 
?@0:B8G5A:>5 7040=85 (A>AB02;5=85 C@02=5=89 E8<8G5A:8E @50:F89 A CG0AB85< 
=5>@30=8G5A:8E 8;8 >@30=8G5A:8E 25I5AB2, 2 B.G. F5?>G5: ?@52@0I5=89 8 :0G5AB25==KE 
@50:F89 >1=0@C65=8O; E8<8G5A:8E D>@<C; =5>@30=8G5A:8E 8 >@30=8G5A:8E 25I5AB2, 2 B.G. 
AB@C:BC@=KE; 7040=8O ?> =><5=:;0BC@5 =5>@30=8G5A:8E 8 >@30=8G5A:8E 25I5AB2; >F5=:0 
87<5=5=8O A:>@>AB8 E8<8G5A:>9 @50:F88 8 =0?@02;5=8O A<5I5=8O @02=>25A8O A 
8A?>;L7>20=85< ?@8=F8?0 �5-,0B5;L5; >F5=:0 E8<8G5A:>3> A>AB020 8 >1>A=>20=85 
?@8<5=8<>AB8 >1J5:B0 18>- 8;8 B5E=>AD5@K 8 B.?.); 3) @0AG5B=0O 7040G0 (@0AG5BK ?> 
C@02=5=8N E8<8G5A:8E @50:F89, @0AG5B <0AA>2>9 4>;8 (<0AAK) E8<8G5A:>3> M;5<5=B0 
(A>548=5=8O) 2 <>;5:C;5 (A<5A8); >?@545;5=85 ?@>AB59H59 D>@<C;K >@30=8G5A:>9 
<>;5:C;K, 8AE>4O 87 M;5<5=B=>3> A>AB020 (2 %); @0AG5BK B5?;>2KE MDD5:B>2 E8<8G5A:8E 
@50:F89; @0AG5BK 7028A8<>AB8 A:>@>AB8 E8<8G5A:>9 @50:F88 >B :>=F5=B@0F88 8 
B5<?5@0BC@K 8 B.?.). 

#@82545< ?@8<5@ M:70<5=0F8>==>3> 18;5B0. 
�484A<9 1.  
�0:>9 @0AB2>@ 8A?>;L7CNB 4;O :0G5AB25==>9 @5:F88 >?@545;5=8O E;>@84>2, 

1@><84>2, 9>484>2? !0?8H8B5 C@02=5=8O @50:F89 8 >1>A=C9B5 >B25B. 
�484A<9 2.  
�0=0 AE5<0 ?@52@0I5=89. 



39 

 

C2H5OH Al2O3, 400°→ X1 KMnO4, H2O, 0-20°→ X2 HBr (871.), t→ X3 t→ MB8= → →C2H4O 
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